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FORWARD

This document provides a summary of the environmental conditions in the St. Marys River Area of Concern
(AoC) in Ontario and Michigan. It represents the Stage I submission of the St. Marys River Remedial
Action Plan (RAP), in accordance with the Canada-U.S. Great Lakes Water Quality Agreement and the
Canada-Ontario Agreement respecting Great Lakes Water Quality. It identifies many of the sources of
contaminants which may contribute to the impairment of beneficial uses.

The report contains an executive summary which is presented as Chapter 1. Impairments to beneficial uses
are summarized in Table 1.1. The identification of impairments is based on water, sediment and biota
surveys which were carried out primarily in the 1984 to 1986 period including some available data as recent
as 1990. The status of each beneficial use category has been assigned by the St. Marys River RAP Team, in
consultation with the Binational Public Advisory Council (BPAC), using the Listing/Delisting Guidelines
prepared by the Intemational Joint Commission (LJC) in conjunction with applicabie standards, guidelines
and objectives where available.

Five municipal and industrial points sources discharging to the St. Marys River have been identified. Several
non-point sources of contaminants are also identified. Available loadings data are presented for the majr
point and non-point sources. The most recent loadings data which have been utilized are based on sampling
undertaken from 1986-1990 (point sources) and 1986 (non-point). Recent 1989 and 1990 data for those
parameters which are regularly monitored at all municipal and industrial facilities in Ontario and Michigan
have been utilized. Data from Ontario’s Municipal-Industrial Strategy for Abatement (MISA) monitoring
studies (1986-1988) of the iron & steel and pulp & paper sectors have also been utilized.

Results of several recent studies will assist in updating the problem definition. These include:

. 1989/90 point source data for the Iron and Steel and Pulp and Paper sectors collected under
Ontario’s MISA program,;

. The Algoma Steel Slag Disposal Site Investigation (1987-1989) which indicates contaminants,
loads and pathways from the slag site to the St. Marys River;

. The results of Environment Canada’s pilot site initiative (1991) for the in situ treatment of
R contaminated sediments.

A number of data gaps have also been highlighted. These include:

. Additional information on ambient conditions within the AoC with which to make definitive
conclusions regarding the impairment status for the tainting of fish and wildlife flavour, the
extent of eutrophication in embayments, and the degradation of phytoplankton and
zooplankton communities in embayments;

. The quantification of non-point sources including CSOs, stormwater and atmospheric inputs;

. Loadings data for Michigan tributaries.

More recent point source loadings data collected under Ontario’s MISA program will be updated to Stage 1

as an initial component of the Stage II process. This process will also identify and prioritize site specific
studies required to fill other data gaps.
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1 EXECUTIVE SUMMARY







1.1 INTRODUCTION

The St. Marys River was identified in 1985 by the International Joint Commission (LJC) as one of 42 Areas
of Concern (AoC) in the Great Lakes Basin. Areas of Concern were identified based on known impairments
of beneficial water uses. The St. Marys River was identified as an AoC as a result of problems associated
with phosphorus, bacteria, heavy metals, trace organics, contaminated sediments, fish consumption advisories
and impacted biota.

The river is an international waterway forming a portion of the boundary between Canada and the United
States. This Remedial Action Plan (RAP) is thus being developed as a binational effort. In December of
1985 an agreement was signed by Governor James Blanchard of Michigan and Premier David Peterson of
Ontario, formally establishing a joint RAP process and identifying Ontario as having the lead role for
development of the St. Mary River RAP. The first step in the process was the formation, in 1987, of a
Binational Remedial Action Plan Committee, or RAP Team, comprised of representatives from the Ontario
Ministries of the Environment and Natural Resources, the Michigan Department of Natural Resources, U.S.
EPA and Environment Canada.

The RAP Team has been charged with the development of a Remedial Action Plan for the St. Marys River,
which is a staged process. This document is the first of three stages. Stage I is being prepared in order to
define the problem, addressing the following requirements:

» detail existing environmental conditions in order that environmental
problems in the St. Marys River may be defined and described;

» identify beneficial uses that are impaired, the degree of impairment and
the geographical extent of impairment within the Area of Concern; and

 define the causes of impairment, providing an assessment of all known
sources of pollutants and a description of other potential sources.

In addition to the technical document to address the above, an extensive public participation program has
been developed in order to inform the public, improve the plan by gaining information and advice from the
public, gain support for plan implementation, and provide a mechanism for accountability to the public.

A number of initiatives were undertaken to raise the profile of the RAP process among the general public
through outreach activities. In particular, effort was focused on the establishment of a Binational Public
Advisory Committee (BPAC) which could work with and advise the RAP Team on a regular basis during
development of the RAP. The BPAC was created during the summer and fall of 1988. Its specific roles are
to inform the RAP Team about public opinion and views regarding goals for the RAP and to assist with
water use goals, problem identification, planning methodology, technical data, preferred remedial options,
plan recommendations and plan adoption.

The BPAC consists of 42 charter members, with equal representation from both Ontario and Michigan.
Members represent a cross-section of communities and interest groups on both sides of the river. They have
demonstrated extensive interest and knowledge during the development of the RAP and have provided active
and informed input throughout the process. The BPAC elected four of its members as delegates to the RAP
Team in order to better facilitate communication.

Agency members of the RAP Team are able to provide technical expertise, either directly or through
communications with experts within each of their organizations. While the Ontario Ministry of the
Environment has been charged with the lead responsibility for development of the St. Marys River RAP, the
Michigan Department of Natural Resources co-chairs the RAP Team. Additional members represent the



Ontario Ministry of Natural Resources, Environment Canada, Fisheries and Oceans Canada, and the U.S.
Environmental Protection Agency.

1.2 THE RAP PROCESS

The mechanisms for a cooperative binational venture such as a Remedial Action Plan for the St. Marys
River have been established through the development of the Great Lakes Water Quality Agreement
(GLWQA). This agreement, first signed by Canadian and U.S. governments in 1972, was revised in 1978 and
subsequently amended in 1987. The amending protocol in 1987 included an annex which required Canadian
and U.S. governments to develop and implement remedial action plans for each of the Great Lakes Areas of
Concern. As outlined in the 1987 GLWQA, an Area of Concern is defined as "a geographic area that fails to
meet the General or Specific Objectives of the Agreement where such failure has caused or is likely to cause
impairment of beneficial use or the area’s ability to support aquatic life". Fourteen use impairments are
specified in the GLWQA:

Restrictions on fish and wildlife consumption;

Tainting of fish and wildlife flavour;

Degradation of fish and wildlife populations;

Fish tumours or other deformities;

Bird or animal deformities or reproductive problems;
Degradation of benthos;

Restrictions on dredging activities;

Eutrophication or undesirable algae;

Restrictions on drinking water consumption, or taste and odour
problems;

Beach closings;

Degradation of aesthetics;

Added cost to agriculture or industry;

Degradation of phytoplankton and zooplankton populations; and
Loss of fish and wildlife habitat.

Kggs<gERET

5B B

The impairment of any one of these beneficial uses could be sufficient to list an area as an Area of Concern.
Using this list as a basis, the IJC has solicited input in the development and refinement of Listing/Delisting
Criteria for Great Lakes AoC. In some cases, even with specific criteria outlined, it is difficult to definitvely
establish whether a beneficial use is impaired. As a consequence, the RAP Team has been required to
consult with both technical experts within and outside the RAP Team, as well as with the BPAC, and to
exercise judgement. The St. Marys River Remedial Action Plan has used available environmental quality
data to compare with the LIC Listing Criteria, in order to determine the impairment status of beneficial uses
in the St. Marys River. In addition, violations of existing water quality criteria or effluent requirements have
been highlighted even though a direct relationship with an impairment of beneficial uses may not be
demonstrated. The public (both individuals and organizations) and various levels and types of government
agencies were included throughout the Stage I RAP development process in an attempt to reach consensus
on the problems in the St. Marys River.

Annex 2 of the 1987 protocol amending the GLWQA specifies that the RAP should be submitted to the JC
for review and comment at 3 stages. This document represents a completed Stage I outlining the definition
and description of environmental problems, causes of these use impairments, a description of all known
sources of pollutants involved, and an evaluation of other possible sources.

Stage II will define the specific goals for the Area of Concern and will describe the remedial and regulatory
measures selected to restore beneficial water uses. The Stage II RAP will include:



1. an evaluation of remedial measures in place;

2. an evaluation of alternative additional measures to restore beneficial
uses and associated costs;

3. selection of additional remedial measures required to restore beneficial
uses and a schedule for their implementation; and

4. an identification of the persons, agencies, or organizations responsible
for implementation of the selected remedial measures.

Stage III of the St. Marys River RAP will be submitted when monitoring indicates that identified beneficial
uses are restored. This stage of the RAP will include:

1. a process for evaluating the remedial measures implementation and
effectiveness; and

2. a description of surveillance and monitoring programs designed to track
the effectiveness of remedial measures, and the eventual confirmation of
the restoration of the uses.

1.3 CONTROL PROGRAMS

Numerous programs, regulations, objectives, guidelines and agreements to maintain and enhance
environmental quality are in place and/or under development in Ontario, Michigan and at the federal levels
in both Canada and the United States. The Stage I RAP identifies the current regulatory tools available to
each jurisdiction and the control mechanisms currently in place and under development. An evaluation of
existing control criteria with regards to environmental conditions provides additional focus for identifying
impaired beneficial uses. It will provide useful direction in the development of Stage II and beyond in
assessing the need for additional control in order to achieve the restoration of beneficial uses.

1.4 DESCRIPTION OF THE STUDY AREA

The St. Marys River Area of Concern includes the area of the river which extends from Whitefish Bay at an
imaginary line drawn between Point Iroquois, Michigan and Gros Cap, Ontario downstream to Quebec Bay,
Ontario - Humbug Point, Ontario in the St. Joseph Channel and Hay Point, Ontario - Point aux Frenes,
Michigan in the West Neebish Channel (Figure 1.1).

The St. Marys River is the outlet of Lake Superior from Whitefish Bay. It flows southeasterly through
several channels to Lake Huron, a distance of 100 to 120 km (63 to 75 miles) depending on which route is
taken. The elevation of the river drops a total of 6.7 m (22 feet) over this distance, with 6.1 m (20 feet)
occurring at the St. Marys Rapids. The average flow volume of the St. Marys River at Sault Ste. Marie, over
a period of 124 years, was 2,144 m>/s (75.8 x 10> cf/s).

Extensive alterations to the St. Marys River at the rapids have been undertaken since the mid 1800’s in order
to facilitate ship navigation between Lakes Huron and Superior, enhance rail and vehicular traffic, and
provide hydroelectric power.



Figure 1.1

St. Marys River Remedial Action Plan
Location map of the St. Marys River Area of Concern

(after UGLCCS 1988)
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The watershed of the St. Marys River includes all of the Lake Superior drainage basin as well as a number
of small tributaries which drain directly into the river. Michigan tributaries include the Waiska, Charlotte,
Little Munuscong, Munuscong and Gogomain Rivers as well as several small streams. In Ontario, the main
tributaries are the Big Carp, Little Carp, Root, Garden, Echo and Bar Rivers and Bennett, East Davignon,
West Davignon and Fort Creeks.

Several islands have been formed when the river divided into its numerous channels. Sugar Island is the
largest upstream island and separates Lake George (east) and Lake Nicolet (west). Both lakes are broad
expanses of the river which empty into downstream channels around St. Joseph and Neebish Islands.
Between Sugar and Neebish Islands is the Middle Neebish Channel; the West Neebish Channel separates
Neebish Island from the Michigan mainland. St. Joseph Island is separated from Neebish Island by the
Munuscong Channel and from the Ontario mainland by the St. Joseph Channel.

The St. Marys River lies at the junction between the igneous and metamorphic rocks of the Precambrian
Shield to the north and the sedimentary strata formed during the Ordovician and Silurian Periods to the
south. These are overlain by glacial deposits including ground moraines, shallow till, end moraines and
outwash. These in turn have been modified by glacial lake action, resulting in the deposition of lacustrine
clays and silts which cover large portions of the study area. The lake deposits appear as flat to gently rolling
plains in Michigan and immediately adjacent to the river in Ontario. To the north these plains give way to
the rugged bedrock-controlled topography of the Canadian Shield. Soils consist of fine-textured clays and silt
loams with pockets of organic material formed on the plains of Michigan and adjacent to the river in
Ontario; well-drained sands characteristic of the till deposits located north and west of Sault Ste. Marie,
Ontario; and extremely well-drained outwash sands and gravels at the mouth of the Garden River.

The vegetative communities of the AoC include several upland and lowland types. Upland hardwood forests
of the Great Lakes-St. Lawrence Forest Region (sugar maple, yellow birch and red oak) occur along the
river and adjacent to Lake Superior. Mixed hardwood-conifer Boreal forests (white spruce and poplar) occur
in more northerly portions of the AoC. Wet, forested sites consist of black spruce, tamarack and white cedar
or black ash. Non-forested wetlands include thicket swamps, sedge and grass meadows, and marshes
consisting of cattails and various rushes. Extensive areas of emergent marsh wetlands border the lower river.
Chippewa County, Michigan, for example, has 4,848 ha (11,979.4 acres) of coastal wetlands. Wetlands are
particularly important as habitat for fish, waterfowl and other wildlife.

1.5 LAND USE

Approximately 83 percent of the lands within 5 km (3 miles) of the St. Marys River consist of undeveloped
forest and wetlands. The remainder is used for a mix of agriculture, urban and rural residential, industry,
commercial, and waste disposal.

Agriculture is the second most widespread land use, with about 10 percent of the area in farmland.
Generally, agriculture is restricted due to a limited growing season and poorly drained soils. Livestock for
dairy and meat products and hay crops are by far the dominant agricultural activities.

Urban areas constitute about 5 percent of the area. The largest communities include the cities of Sault

Ste. Marie, Ontario with a population of 85,000 and Sault Ste. Marie, Michigan with 15,000 residents. These
communities serve as the industrial and commercial centres for a large portion of northern Michigan and the
Algoma region of Ontario. The Ontario communities also include Echo Bay and two Indian Reserves
(Rankin Location and Garden River).

Industry consists of two dominant activities, steel making (Algoma Steel) and paper products (St. Marys
Paper). Both are located in Sault Ste. Marie, Ontario. Small secondary manufacturing industries serve as
support industries to the major steel and paper producing companies. Sand and gravel extraction for
transportation and construction is also an important commercial activity on the Ontario side of the river.



A further land use in the St. Marys River AoC includes waste disposal. In Michigan, there are three
municipal and four industrial waste sites. The municipal sites include the Dafter, Bay Mills and Superior
Sanitation-Rudyard landfills. The Dafter landfill is currently the only active site. Bay Mills was closed in
mid 1991 and Rudyard was closed in early 1990. The Anderson Corporation has purchased the Rudyard site
and installed monitoring wells and a new leachate collection system in order to reopen the site. Both the
Dafter and Bay Mills sites have monitoring wells for the detection of groundwater contamination. Three
industrial sites, Cannelton Industries, Union Carbide and the Superior Sanitation 3 mile site and all are on
Michigan’s Priority List for Evaluation and Interim Response (Act 307 List). The Soo Line Railroad waste
site contains mostly construction and demolition debris. The Algoma Steel Slag Dump and City of Sault
Ste. Marie Cherokee Landfill are the two waste sites in Ontario. The slag dump forms a portion of the
shore of the river, immediately west of Algoma Steel. Investigations have identified the presence of
numerous contaminants in groundwater within the slag. The Cherokee landfill is undergoing expansion and
the installation of a leachate collection system.

1.6 WATER RESOURCE USE

Water uses on the St Marys River are numerous and include the following: shipping, domestic and industrial
water supply, hydroelectric power generation, fish and wildlife habitat, sport fishing, hunting and trapping,
fishing and hunting by native people, recreational activities, and effluent receiver.

The St. Marys River is part of the Great Lakes Seaway and the steel industry in Sault Ste. Marie requires
coal and lignite from lower Great Lakes ports or ocean ports and iron ore and limestone from ports in the
upper Great Lakes. Grain is also shipped through the river from Thunder Bay to the lower Great Lakes and
overseas. A minimum depth of 8.3 m (27 feet) is required for shipping, necessitating the periodic dredging
of sediments. Dredge spoils from navigation channels are uncontaminated and have always been approved
for open water disposal. Dredge spoils from the Algoma slip are placed in upland facilities.

The river is the source of drinking water for over 96,000 people. Municipal intakes are located in the upper
river at Big Point, Michigan and at Gros Cap, Ontario. There are also numerous communal and private
intakes along the river serving permanent and seasonal residences which are not connected to municipal
supplies. Water is also withdrawn for cooling and process streams at Algoma Steel and St. Marys Paper.
Hydroelectric generating stations in Ontario and Michigan also utilize the St. Marys River.

The St. Marys River provides a diverse and extensive fish and wildlife habitat. There are four distinct fish
habitat types including open waters and embayments; emergent wetlands; sand-gravel beaches; and the

St. Marys Rapids. Seventy-four species of fish are known to occur in the river with at least 44 species
utilizing the wetland communities for spawning, nursing and feeding. Some common species include trout-
perch, several varieties of minnow and shiner, yellow perch, walleye, black crappie, rock bass, smalimouth
bass, white sucker, brown bulthead, lake herring, lake whitefish, pink salmon, northern pike and alewife.
There are also over 180 species of waterfowl, colonial waterbirds, shorebirds, passerines and raptors which
utilize the river and its immediate environs. Characteristic species include mallard, mergansers, black ducks,
Canada geese, common goldeneye, blue-winged teal, common loon, ring-billed gull, common and black terns,
cormorant, great blue heron, bald eagle, osprey, snowy and great grey owls, and peregrine and gyrfalcon.
The most common large mammal is the white-tailed deer. Small mammals include beaver, otter, muskrat,
mink, raccoon, American water shrew and northern water shrew.

Commerdial fishing by native peoples is only permitted in the upper reach of the St. Marys River. Lake
whitefish and lake trout in eastern Lake Superior and upper reach of the St. Marys River and lake whitefish
plus walleye in the North Channel of Lake Huron are the primary species and locations of commercial
fishing activities. Native subsistence fishing for personal and family use is permitted in the St. Marys River.
Aggregate extraction from Whitefish Bay in Lake Superior is an identified resource use conflict, as this area
also supports important whitefish spawning grounds. Stocks of lake whitefish have been depleted in the
lower river since the 1930’s.



Sport fishing has been a popular long-standing activity on the St. Marys River, averaging approximately

154,799 (+27,723) angler days per year. The catch per unit effort has declined from approximately

1.5 fish/angler-hour in the 1930’s to about 0.5 during the 1970’s. The species most sought-after are lake
whitefish, yellow perch, northem pike and brown trout in the upper river; Pacific salmon, pink salmon, rainbow
trout, brook trout, brown trout, walleye, whitefish and white sucker at the St. Marys Rapids; and northern pike,
yellow perch, walleye, smalimouth bass and panfishes in the lower river. The St. Marys River sport fishery is
estimated to be worth $2.5 million (U.S.) annually to Michigan anglers. The river and area fishery has an
estimated economic value of between $15 and $20 million (Canadian) annually to Sault Ste. Marie, Ontario.

Hunting and trapping are significant uses of the St. Marys River Area of Concern. Mallards, ring-necked
ducks, scaups, white-tailed deer, black bear, moose (Ontario only), ruffed grouse and snowshoe hare are the
principal species hunted. Species most commonly trapped include beaver, mink, muskrat and otter. Martin,
fisher and lynx are trapped in Ontario but are protected in Michigan.

The St. Marys River is a popular resource for recreational activities including power boating, sailing, yachting
and houseboating. There are seven marinas located between Bruce Mines and Sault Ste. Marie, Ontario. Other
recreational activities include waterskiing, windsurfing, skating, cross-country skiing, snowmobiling, hiking,
picnicking and nature appreciation.

Wastewaters from three municipal wastewater treatment plants and two industries are discharged to the niver.
The Sault Ste. Marie, Michigan Wastewater Treatment Plant (WWTP) services a population of 15,000. It has
an average daily flow of 11.3 x 10° m*/d (3 MGD) receiving wastewater from residential and commercial users.
Sault Ste. Marie, Ontario has two Water Pollution Control Plants (WPCP) known as the East End and West End
WPCPs. Average daily flows for these two plants during 1988 were 34.2 x 10° m*(9 MG) and 7.7 x 10° m* (2
MG), respectively. The East End facility serves a population of 52,000 with residential, commercial and light-
industrial users. The West End WPCP is the newest of the facilities serving a population of 17,500 residential
and light-industrial users.

St. Marys Paper is a groundwood pulp and paper mill which produces 106,000 tonnes/year of paper. This
facility discharges 23.7 x 10° m*/day (6.3 MGD) of treated wastes. Algoma Steel Corporation, during 1989,
produced 2.53 x 10° m*/day tonnes of raw steel and discharged an average of 486 x 10° m’/day (128 MGD) of
treated wastes to the river. Production at this facility has since decreased significantly due to a strike and poor
economic conditions. The Algoma Steel Tube Mill and Cold Mill effluent discharges to East Davignon Creek,
which flows into the St. Marys River.

Non-point sources of contaminants to the river include atmospheric deposition onto the watershed, urban and
rural runoff, storm sewers, combined sewer overflows, the resuspension of contaminated sediments,
groundwater, and spills from ships and industries.

1.7 ENVIRONMENTAL CONDITIONS
1.7.1 Water Quality

Long term monitoring of St. Marys River water quality reveal that contaminants associated with industrial and
municipal sources have declined from the mid 1960°’s. Concentrations of phenols, ammonia, cyanide and
certain heavy metals have declined from a high in mid 1960 downstream of Sault Ste. Marie, Ontario point
sources. This trend is attributed to reduced loadings from major point sources including Algoma Steel,

St. Marys Paper and the Sault Ste. Marie, Ontario East End WPCP, as well as to increased water flow since
1982 resulting from increased diversion to the Clerque Generating Station.

Transboundary contamination by phenols from Ontario to Michigan occurs in the Lake George Channel.



Water quality in and downstream of the Algoma Slip is impaired, based on exceedences of OMOE, MWQS and
GLWQA objectives for dissolved oxygen, turbidity, total phenols, total and unionized ammonia, iron and total
phosphorus. 1986/87 sampling indicates that free cyanide levels were below the PWQO and MWQS. Total
polyeyclic aromatic hydrocarbon (PAH) concentrations exceed the U.S. EPA Ambient Water Quality Criteria
(AWQC) for Human Health Criteria for fish consumption (31 ng/L) (31 ppt) in the Algoma Slip and
downstream from the Algoma Slag Site to the East End WPCP. Concentrations of PAHSs along the Michigan
shoreline are similar to background, indicating no transboundary or localized inputs.

Total phosphorus, unionized ammonia and fecal coliforms exceeded PWQO downstream of the East End WPCP
in 1989.

Fecal coliform bacteria occur in densities which exceed the Provincial Water Quality Objective and Michigan
Water Quality Standard immediately downstream of storm sewers, industrial outfalls and the East End WPCP.
Exceedences of applicable objectives for fecal coliforms also occur downstream of the Sault Edison Power
Canal as a result of combined sewer overflows. Exceedences of fecal coliforms occurred downstream of East
End WPCP as far as Bells Point (Little Lake George).

1.7.2 Bottom Sediment Quality

Sediment cores from Lake George indicate that the concentrations of total PAHs, total PCBs, DDT, zinc,
chromium, lead and oil and grease peaked in the 1960’s and 1970's but have since declined. The areal extent
of sediment contamination by zinc and oil and grease along the Sault Ste. Mane, Ontario shoreline has also
decreased from 1973 to 1983. -

Contaminants in sediments from the Algoma Slip exceed the most stringent Ontario OWDG or "moderately
polluted” U.S. EPA guidelines for dredged materials. These contaminants include iron, zinc, cyanide and oil
and grease. In addition, total PAHs exceeded the proposed Ontario Sediment Quality Guideline of 2.0 mg/kg.

Sediments downstream of the Algoma Slip and along the Ontario shore, in Little Lake George and Lake George
exceeded guidelines for dredged materials (OWDG and U.S. EPA) for iron, chromium, zinc, lead, arsenic,
manganese, nickel, copper, oil and grease, PCBs, LOI, total phosphorus and TKN. Total PAHs exceeded the
proposed Ontario Sediment Quality Guideline at these locations.

Lake Nicolet exceedences included iron, chromium, zinc, lead, arsenic, manganese, nickel, copper, cadmium,
oil and grease, PCBs, LOI, total phosphorus, and TKN. Chromium, nickel, copper, mercury (one sample), and
PCBs were exceeded in Munuscong Lake. Chromium and cadmium exceedences occur at the head of the St.
Marys River along the Michigan shore at the Cannelton Industries waste disposal site.

1.7.3 Biota Quality

Phytoplankton composition, low algal densities and low chlorophyll a concentrations indicate that the upper
reaches of the St. Marys River reflect the oligotrophic nature of Lake Superior.

The benthic macroinvertebrate community of the river is diverse with over 300 taxa recorded.

Industrial and municipal discharges severely impact the benthic community in the vicinity of the Algoma Slip
and in embayments on the Ontario side, downstream of the Rapids. Moderate impairment occurs within a
500 m (1,640 feet) wide area extending 4 km (2.5 miles) along the Ontario shore downstream of the industrial

discharges (Algoma’s Terminal Basins discharge). Recovery of the benthic community was
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observed to begin 5 km (3.1 miles) downstream of the Terminal Basins discharge, with complete recovery at 24
km (15 miles), in the lower section of Lake George.

Reduced contaminant loadings from industrial facilities in recent years has not, however, resulted in
improvements in the rivers benthic communities. Visible oily residues in sediments continue to be associated
with reduced numbers or the absence of burrowing mayflies (Hexagenia limbata). The presence of high
concentrations of oil, cyanide and heavy metals markedly depresses the production of burrowing mayflies
(Hexagenia limbata). There was, however, no significant relationship between heavy metal and organic
concentrations in sediments and concentrations in tissues of associated benthic organisms. Uncontaminated
mussels exposed to river water near and downstream of Ontario discharges accumulated significantly higher
levels of certain PAH compounds than mussels introduced in the river upstream of discharges. Accumulations
along the Michigan shore were generally at lower levels than along the Ontario shore.

Organochlorine contaminant levels in juvenile fish from Ontario waters of the St. Marys River are below
permissable GLWQA concentrations for the protection of fish-eating birds and animals. In whole adult fish
homogenates from the St. Marys and Tahquamenon Rivers, only PCB levels were above the GLWQA objective
for the protection of birds and animals which consume fish. The larger size classes of white sucker, walleye,
northern pike and lake trout in Ontario waters currently have a consumption advisory for humans due to
mercury contamination (in dorsal fillets). Because of PCBs in Lake Huron fish, the Michigan advisory applies
to migratory fish from the Lake.

Contaminant levels in dorsal fillets of adult sport fish (1986, 1987 and 1989) from Ontario and Michigan waters
in the St. Marys River are similar and, except for mercury, below applicable Health and Welfare Canada
guidelines and Michigan Department of Public Health trigger levels. Levels of mercury exceeded both the
Canadian and MDPH guideline and trigger level (0.5 mg/kg) in fish captured in Ontario waters downstream of
the Rapids and in Michigan waters in Munuscong Lake. As a result, the Ontario government has issued
restricted consumption advisories for larger sizes of longnose sucker, white sucker, walleye, northern pike and
lake trout. The MDPH has issued a consumption advisory for walleyes larger than 48 cm (19 inches).

There are limited data on contaminant concentrations in birds or mammals of the St. Marys River AoC.
Evidence to date suggests that concentrations of PCBs, p,p’-DDE and 2,3,7,8-TCDD in herring gull eggs from
Lake George, while elevated, are typical of other areas of the Great Lakes including Lake Superior. The
highest PCB concentration measured in common tern eggs from the lower river was in the range that could
produce harmful effects in eggs. There have been neither deformities documented nor reproductive problems
reported in the St. Marys River AoC.

The Canadian Wildlife Service conducted a study (fall 1988 to fall 1990) in order to identify and quantify the
contaminants present in breast muscle of waterfow] from the St. Marys River. Concentrations of mercury in
breast muscle ranged from 0.13 to 0.46 mg/kg with the highest values in common mergansers. Most pesticides
and herbicides were either not detected or very low. Concentrations of aroclor were detected in all waterfowl
sampled with values ranging from 0.002 to 4.873 mg/kg. Because there are no criterion for contaminants in
birds the significance of these results is not known.

1.8 ENVIRONMENTAL CONCERNS/USE IMPAIRMENT

A determination as to whether a specific use impairment exists in the St. Marys River AoC was made using the
Listing/Delisting Guidelines for Great Lakes Areas of Concern in conjunction with applicable standards,
guidelines and objectives where available. In the absence of standards, guidelines or objectives, impairment
status is based on best professional judgement from the evidence available. The status of beneficial uses as well
as exceedences of ambient standards, guidelines and objectives are summarized in Table 1.1.
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Table 1.1
impairment status with

Summary of Great Lakes Water Quality Agreement beneficial uses and their significance and

regard to the St. Marys River Area of Concern.

GLWOA Beneficisl Use

Status

Significance to St. Marys River

Restrictions on Fish and Wildlife Consumption
Restrictions on Fish Consumption

Consumption of Wildlife

Impaired

Fish consumption advisories are currently in effect:
Ontarfo mercury: lerger sizes of longnose sucker, white sucker, walleye,
northern pike and lake trout
mercury: St. Marys River walleye in excess of 48 cm (19 inches)
PCBs: restricted consumption of brown trout, lake trout and rainbow trout
from Lake Huron and tributaries

Michigan

Although there are no guidelines for human consumption, OMNR has advised against
the consumption of kidneys and liver from moose, black bear and deer because of
high cadmium levels for the entire Province of Ontario.

Tainting of Fish and Wildlife Flavour

Requires
assessment

Atthough there have been no confirmed reports of tainted fish flavour, phenol
concentrations at levels which may cause tainting, have been detected. A
comprehensive study is required to evaluate the status of this beneficial use.

Degradation of Fish and Vildlife Populations
Dynamics of Fish Populations

8ody burdens

Dynamics of Wildlife Populations

Body burdens of Wildlife

Impaired

Large populstions of sea lamprey are contributing to the mortality of large
migratory fish such as salmon. 1986 through 1990 records indicate 40 - 60 lamprey
wounds for every 100 salmon taken., Fish fauns are diverse and healthy however,
populations of native fish have been reduced and sssemblages have changed due to
habitat alteration, overfishing, pollution and stocking.

Ltow levels of PCBs, chlordane, BHC and DDT have been found in juvenile yellow
perch snd spottail shiners, Adult fish contaminents include mercury, PCBs, and
detectable levels of chlordane, DDT, BHC, nonachlors, dieldrin,
pentachlorobenzene, hexachlorobenzene and octachlorostyrene, Effects of these
chemicals on fish are not known.

Wildlife populations appear to be stable or increasing (i.e. double-breasted
cormorants) but assessment criteria is required. Common tern populstions are
decreasing while ring-billed gull populations increase due to a decline in nesting
habitat.

Mercury concentrations in waterfowl breast meat ranged from 0.12 to 0.46; aroclor
(PCBs), detected in all specimens, ranged from 0.002 to 4.873 mg/kg; howéver there
is no criteria available for assessment.

fish Tumours and Other Deformities

Impaired

Impaired due to the incidence of liver tumours in brown bullheads from Munuscong
Bay. Wwhite suckers, captured downstream of the Rapids along the Ontario shore in
1987, showed siginificantly higer levels of mixed function oxidases (MFO) in their
livers than did fish ceptured in Lake Superior. This is likely due to
contaminants in the St. Marys River water, sediment and benthos.

— e ————
—
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Table 1.1 (Cont’d)

GLWOA Beneficiat use

Status

Significance to St. Marys River

Bird and Animal Deformities or Reproductive Problems

Not Impaired

Bird or animal deformities have not been found in the St. Marys River AoC nor have reproductive
problems been reported.

Degradation of Benthos
Dynamics of Benthic Populations

Body burdens of Benthic Organisms

Impaired

Benthic commwnity health is good on the Michigan side of the river. Benthic communities are moderately
impaired on the Ontario side from the Algoma Slag Site downstream 4 km. Impairment also occurs on
baoth sides of the Lake George Channel, within Liunle Lake George and the north end of Lake George.

Arsenic, mercury and PCBs tend 10 bivaccumulate in benthic organisms. Caged mussels placed
downstream of the Algoma Slip acquired the highest total PAH levels. Total PAH levels were low in
mussels placed upstream of the Algoma Slip and near the Michigan shore. The effects of these
contaminants on beathic organisms is not known,

Restrictions on Dredging Activities

impaired

Contaminated dredge spoils from the Algoma Slip must be disposed of on an upland waste site. Dredge
spoils from navigation channels have always been approved for open water disposal.

Sediments from the following sites: downstream of the Algoma Slag Site along the Ontario shore; on both
sides of the Lake George Channel; Liule Lake George; the northern half of Lake George; the Michigan
shore adj tto the C lton Industries waste site; the head of the St. Joseph and West Neebish
Channels; and Lake Munuscong had contaminant levels that exceeded OMOE guidelines or U.S.EPA
guidelines for the disposal of contaminated sediment.

Eutrophication or Undesirable Algae

Impaired

Citizens have reported excessive amounts of algae in embayments and slow moving parts of the river
downstream of the East End WPCP. Open waters of the St. Marys River reflect the oligotrophic (nutrient
poor) character of Lake Superior waters. Conditions in embayments and slow moving arcas of the river
have not been documented.

Restrictions on Drinking Water Consumption or Taste
and Odour Problems
Consumption

Taste and Odour Problems

Not Impaired

Treated water consumption from municipal sources has never been restricted however, ambient conditions
in the waler restrict consumption prior to treatment.

Taste and odour problems have not been reported.

Ambient Water Quality

Impaired

Exceedence of ambient water quality criteria in the St. Marys River. Localized impairment. Exceedences
of criteria for dissolved oxygen, turbidity, phenols, total and unionized ammonia, iron, total phosphorus,
PAHs and bacteria occur downstream of Ontario discharges. Cyanide exceedences were not recorded in
the 1986/87 OMOE survey.




Table 1.1 (Cont-d)

m-::n.

GLVOA Beneficial Use Significance to St. Marys River
Seach Closings and Body Contact Impaired tn Michigan, total body contact sctivities are periodically impaired due to
elevated bacteria levels. Bacterial densities have exceeded PWQO and MWQS.
Degradation of Aesthetics Impaired 0il slicks downstream of the Algoma Siip snd Yerminsl Basin have occurred.
Floating scums periodically occur along the north shore of Sugar Island, the
Ontario shoreline of Lake George Channel and downstream. Oily fibrous material
mixed with woody material periodically occur along the Ontario shoreline.
Added Cost to Agriculture snd Industry Not None documented.
Impaired
Degradation of Phytoplankton and Zooplankton Not Open water community structure and densities reflect Lake Superior. Communities
Populations Impaired in embayments and other slow-moving areas require further assessment because of
in open impaired ambient water quality,
water
Loss of Fish and Wildlife Nabitat Impaired Significant loss of fish and wildlife habitat have occurred as a result of

shoreline alteration, industrialization, urbenization and shipping activities
particularly in the St. Marys Rapids.
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1.8.1 Restrictions on Fish and Wildlife Consumption
1.8.1.1 Restrictions on Fish Consumption

Fish consumption advisories are in effect due to contamination by mercury. For fish caught below the

St. Marys Rapids, the Ontario (1991) recommended long term consumption limit is 0.2 kg/week

(0.44 1bs/week) for longnose suckers of 30-45 cm (12-18 inches) in length, white suckers of 45-55 cm
(18-22 inches), or walleye of 45-65 an (18-26 inches). In Lake George, the limit is 0.2 kg/week

(0.44 Ibs/week) of northern pike of 65-75 cm (25-29 inches), lake trout of 55-65 cm (21-25 inches), or
walleye of 45-55 cm (14-21). Consumption of walleye of 55-65 cm (21-26 inches) should be limited to

0.1 kg/week (0.22 1bs/week). Meals of northern pike over 75 cm (30 inches) from the St. Joseph Channel
are limited to 0.2 kg/week (0.44 Ibs/week). Children under 15 and women of childbearing age should not
eat fish of these size classes.

In Michigan, restricted consumption of walleye in excess of 48 cm (19 inches) taken from Munuscong Bay is
advised. Michigan consumption restrictions for Lake Huron also apply to its tributaries. Restricted
consumption advisories have been issued for brown trout less than 53 cm (21 inches), lake trout and rainbow
trout. A no consumption advisory has been issued for brown trout over 53 cm (21 inches). Consumption
restrictions of not more than 1 meal/week have been recommended for walleye over 48 cm (19 inches).
Nursing women, pregnant women, women intending to have children and children 15 years and under are
advised to limit consumption to 1 meal/month.

1.8.1.2 Restrictions on Wildlife Consumption

Although there are no restrictions specific to the St. Marys AoC, the Ontario Ministry of Natural Resources
has recommended that kidneys and liver of moose, black bear and deer not be consumed due to elevated
cadmium concentrations. This advisory applies to animals taken anywhere in Ontario.

1.8.2 Tainting of Fish and Wildlife Flavour

The Michigan Department of Natural Resources has investigated incidental reports of tainting and has not
found substantive evidence. A 1990 MDNR survey, conducted with local sport fishermen, reported no
incidents of tainted fish. However, total phenol concentrations have exceeded PWQO (1986 and 1987) and
may contribute to the tainting of fish flavour.

1.8.3 Degradation of Fish and Wildlife Populations
1.8.3.1 Dynamics of Fish Populations

The St. Marys River fishery has changed considerably over time. The increasing population of adult
spawning sea lamprey in the St. Marys River suggests that sea lamprey are contributing to the increased
mortality of fish, particularly saimon and lake trout in Lakes Huron and Superior. Migratory species such as
salmon show a high incidence of wounds (40-60 wounds per 100 fish, 1986-1990). The St. Marys River has
become a majpr spawning ground for sea lamprey and the chemical treatment of lamprey larvae will be
difficult and expensive due to the rivers large size,

Although the sport fishery is generally healthy, populations of lake herring and lake whitefish in the lower

river have decreased. In addition to sea lamprey increases, negative impacts to fish populations include
overfishing, habitat loss and reduced populations and diversity of benthic fauna.
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1.8.3.2 Body Burdens of Fish

Analysis of whole, young-of-the-year yellow perch and spottail shiners (which are routinely sampled to assist
in pinpointing sources of contamination) have shown that levels of PCBs, chlordane, BHC, DDT and its
metabolites, mirex, and chlorinated benzenes, aliphatics and phenols are either not detected or below the
GLWQA objectives for the protection of birds and animals which consume fish (Section 6.7.1.2). PCBs in
adult white sucker and carp from the St. Marys and Tahquamenon Rivers are above the GLWQA objective.

1.8.3.3 Dynamics of Wildlife Populations

There is no documentation indicating that wildlife populations have been impaired. It is likely that
populations have been influenced by some habitat losses.

1.8.3.4 Body Burdens of Wildlife

Concentrations of mercury in waterfowl breast muscle ranged from 0.13 1o 0.46 mg/kg with the highest
values in common mergansers. Most pesticides and herbicides were either not detected or very low.
Concentrations of aroclor (PCBs) were detected in all waterfowl sampled with values ranging from 0.002 to
4.873 mg/kg. Because there are no criterion for assessment the significance of these results is not known.

1.8.4 Fish Tumours or Other Deformities

A relatively high incidence of liver tumours in bullheads from Munuscong Bay, which was observed in a
regional investigation carried out by the U.S. Fish and Wildlife Service (Paul Baumann, U.S.FWS, pers.
comm). An explanation for the cause of the liver tumours could not be determined.

A fish tumour survey was conducted by OMOE in the St. Marys River during 1987. White suckers captured
below the Rapids along the Ontario shoreline showed significantly higher mixed function oxidases (MFO) in
their livers (oxygenating enzymes induced by exposure to certain chemicals) than fish captured from
Batchawana Bay (control site) in Lake Superior. This increase likely reflects localized contamination in the
sediments, water and benthic invertebrates of the St. Marys River (Smith et al., 1991). An abnormal
incidence of liver neoplasms has also been identified in white suckers from the St. Marys River; however, the
frequency was also elevated in suckers from the control population in Batchawana Bay. This data is being
re-evaluated (Smith, OMOE, unpublished data).

1.8.5 Bird or Animal Deformities or Reproductive Problems

There have been neither deformities documented nor reproductive problems reported in the St. Marys River
AoC. However, predators of young gulls may potentially be adversely effected due to the increasing numbers
of herring gulls, combined with low concentrations of PCBs, DDE, and other organochlorines in their eggs.

1.8.6 Degradation of Benthos

Benthic macroinvertebrate communities are impaired along the Ontario shore downstream of the Algoma
Steel, St. Marys Paper and Sault Ste, Marie East End WPCP as evidenced by the presence of pollution-
tolerant species and low diversity. Complete recovery of the benthic communities occurs in the lower section
of Lake George, 24 km (15 miles) downstream from the industrial discharges. Sediments within the Algoma
Slip are acutely lethal to the larvae of the burrowing mayfly Hexagenia limbata. Sediments which have visible
oil are characterized by the absence of Hewgenia limbata nymphs.

16



Clean water fauna characterize the entire Michigan shore with the exception of the north side of Sugar
Island and localized portions of Lake Nicolet.

1.8.7 Restrictions on Dredging Activities

Dredge spoils from the navigation channel have always been approved for open water disposal (USACOE
Data Files). Sediments dredged from the Algoma Slip are disposed of on upland facilities. Contaminants in
sediments from the Algoma Slip exceed the most stringent Ontaric OWDG or "moderately polluted” U.S.
EPA guidelines for dredged materials. These contaminants include iron, zinc, cyanide and oil and grease. In’
addition, total PAHs exceeded the proposed Ontario Sediment Quality Guideline of 2.0 mg/kg.

Sediments downstream of the Algoma Slip and along the Ontario shore, in Little Lake George and Lake
George exceeded guidelines for dredged materials (OWDG and U.S. EPA) for iron, chromium, zinc, lead,
arsenic, manganese, nickel, copper, oil and grease, PCBs, LOI, total phosphorus and TKN. Total PAHs
exceeded the proposed Ontario Sediment Quality Guideline at these locations.

Lake Nicolet exceedences included iron, chromium, zinc, lead, arsenic, manganese, nickel, copper, cadmium,
oil and grease, PCBs, LOI, total phosphorus, and TKN. Chromium, nickel, copper, mercury (one sample),
and PCBs were exceeded in Munuscong Lake. Chromium and cadmium exceedences occur at the head of
the St. Marys River along the Michigan shore at the Canneiton Industries waste disposal site.

1.8.8 Eutrophication or Undesirable Algae

The open waters of the St. Marys River are characterized by phytoplankton which are typical of oligotrophic
waters (i.c., no evidence of eutrophication). Citizens' reports have identified localized impairments due to
the presence of algae floating on the river in some embayments and other slow-moving portions of the river.
In 1990, large algal mats were reported floating downstream of the East End WPCP.

1.8.9 Restrictions on Drinking Water Consumption or Taste and Odour Problems
1.8.9.1 Consumption, Taste and Odour

In Michigan, ambient water quality conditions do not restrict use of the St. Marys River, subsequent to
standard treatment, as a source of potable water. The City of Sault Ste. Marie, Ontario now obtains
approximately 50% of its drinking water from an intake located in near-shore Lake Superior at Gros Cap,
upstream of point source discharges. Drinking water is also obtained from city wells. There have been no
instances in Sault Ste. Marie, Ontario where restrictions have been implemented by the Algoma Health Unit
for the consumption of treated drinking water (Wes Terry, Algoma Health Unit, pers. comm.) however,
federal, state and local agencies advise against the consumption of surface water prior to standard treatment.

1.8.9.2 Tastes and Odour Problems

Densities of blue-green or chrysophytic aigae and concentrations of phenolic compounds do not occur at
levels which would adversely affect taste and odour of treated drinking water. Taste and odour problems
have not been reported for St. Marys River water.

1.8.10 Impairment of Ambient Water Quality

Ambient water quality criteria have been exceeded in the St. Marys River. Exceedences of dissolved oxygen,
turbidity, phenols, total and unionized ammonia, cyanide, iron, total phosphorus, PAHs and bacteria have
been documented downstream of Ontario industrial and municipal discharges along the Ontario shoreline.
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1986/87 sampling indicates that cyanide levels were below the PWQOQO and MWQS criteria. Levels of
bacteria and phenols showed exceedences in Michigan waters downstream of the locks. Bacterial densities,
total phosphorus and free and unionized ammonia exceeded PWQO and MWQS downstream of the East
End WPCP in the Lake George Channel.

1.8.11 Beach Closings and Body Contact

Periodic advisories against swimming and bathing have been issued in Michigan due to high bacterial
densities downstream of combined sewer overflows however, there have been no beach closings. The
Sherman Park Beach, located upstream of all discharges, and the Sugar Island Township Park beach, located
on Sugar Island, have not been closed and high levels of bacteria have not been found.

Fecal coliform bacterial densities in excess of the PWQO and MWQS occur in Ontario waters downstream
of storm sewers, industrial outfalls and the East End WPCP.

1.8.12 Degradation of Aesthetics

Floating scum along the north shore of Sugar Island in Michigan is periodically reported. In Ontario, mats
of oily fibrous material mixed with wood chips occasionally occur between Sault Ste. Marie and the Lake
George Channel. As well, oil slicks appear from time to time downstream from the Algoma Slip and
Terminal Basin. Since March 1990, no complaints of floating oil have been received. This may be a result
of improvements made at Algoma Steel (G. LaHaye, OMOE, pers. comm.).

1.8.13 Added Cost to Agriculture or Industry

In both Michigan and Ontario, no additional costs have been required to treat water prior to use in either
agriculture or industry.

1.8.14 Degradation of Phytoplankton and Zooplankton Populations

In open water phytoplankton and zooplankton populations are low in terms of abundance and relatively
diverse in terms of community structure and reflect the oligotrophic characteristics of Lake Superior waters.

Phytoplankton and zooplankton populations have not been documented in nearshore areas of the St. Marys
River where waters are slow moving and residence is long. There is no information to determine if plankton

populations are impaired by contaminants. An assessment of plankton in embayments and slow-moving
waters is required because of impaired ambient water quality.

1.8.15 Loss of Fish and Wildlife Habitat

Fish spawning and rearing habitat in both Michigan and Ontario have been lost due to the construction of
structures for navigation and power generation, as well as from dredging and filling activities.

Pollutant loadings from industrial and municipal discharges and urban runoff affects sediment quality and
benthic habitat along the Ontario shore.

Large ships utilizing the Seaway channel impact on sediments and littoral habitat. Temporary drawdowns due
to ship passage may also negatively impact benthos and larval fish in emergent wetlands.

On-going aggregate extraction in Whitefish Bay of Lake Superior is being monitored to determine impacts
on whitefish spawning grounds.
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1.9 SOURCES AND LOADS

Contaminant loadings data are summarized for point sources including Algoma Steel, St. Marys Paper, two
Ontario WPCPs, one Michigan WWTP and three Ontario tributaries as well as for non-point sources. The
evaluation of non-point source loadings is based on limited data. For example, loadings data from non-point
sources such as atmospheric deposition, urban runoff from the Sault, Michigan and from contaminated
sediments are not available for comparison. Data limitations for point sources relate primarily to the lack of
recent loadings at all facilities for parameters not monitored for compliance purposes (especially trace metals
and organic contaminants).

Point sources contributed the greatest loadings of most contaminants as compared to non-point sources. In
particular, point sources contributed the greatest loadings of oil and grease, phosphorus, ammonia-N, suspended
solids, chloride, iron, lead, mercury, zinc, cyanide, phenols and PAHs. Non-point sources contributed the
largest loads of nickel (65%), PCBs (100%) and copper (29%) as well as relatively large loadings of zinc
(25%), lead (37 %), mercury (16 %), chloride (17-29%) and PAHs (34-44%). The primary non-point source
identified was urban runoff from Sault Ste. Marie, Ontario.

The primary and secondary sources of contaminants and the percentage of the total loadings contributed by each
source are identified in Table 1.2, based on data collected between 1986 and 1988 and 1989/1990 data from the
Michigan WWTP. Loadings calculated from the data which are currently available indicate that Algoma Stee] is
the primary loading source of oil and grease, ammonia-N, suspended solids, chloride, iron, lead, mercury, zinc.
cyanide, phenols and PAHs (Table 1.2). The East End WPCP is the primary contributor of phosphorus, and
non-point loadings are the primary sources of copper, nickel and PCBs.

Oil and grease in the St. Marys River AoC have been identified as the major cause of use impairments related
to the degradation of benthic fauna and to the degradation of aesthetics (visual impairments). Together, the East
End WPCP and Algoma Steel are identified as contributing over 88 percent of this contaminant to the nver.

St. Marys Paper is the third largest contributor of oil and grease.

Fish consumption advisories are in place due to contamination by mercury. Algoma Steel contributes the largest
of the known loadings of mercury to the river. However, mercury from atmospheric deposition and the erosion
of soils and bedrock, are believed to be the primary cause of this since similar consumption advisories exist for

Lake Superior as well.

Use impairments related to sediment contamination have been identified, based on exceedences of OMOE and
U.S. EPA guidelines for the disposal of dredged material. The primary sources of parameters which exceed
guidelines are Algoma Steel for oil and grease, cyanide, lead, mercury, zinc, iron, and PAHSs; urban runoff and
tributaries for nickel; and atmospheric for PCBs. Copper is contributed primarily from non-point sources
(urban runoff), tributaries and the East End WPCP. Sources of chromium and arsenic resulting in exceedences
of guidelines are not well documented, however, the Cannelton Industries Site serves as a non-point source
(erosion) of chromium. Exceedences of sediment arsenic concentrations occurred in the Algoma Slip.

Although not directly associated with use impairments, PAH concentrations in mussel tissue has been identified.
The pnmary source of the PAHs are Algoma Steel outfalls with secondary sources associated mainly with urban
runoff. The source of the PAHs to urban runoff is not well understood but atmospheric pathways are involved.

Ambient water quality criteria have been exceeded in Ontario waters by concentrations of dissolved oxygen,
turbidity, total phenols, total and unionized ammonia, free cyanide, iron, total PAHs, total phosphorus and
bacteria. Algoma Steel is the major contributor of phenols, iron, and in past years total ammonia and cyanide;
the East End WPCP is the major source for total phosphorus, total and unionized ammonia and bacteria. Other
sources of fecal coliform bacteria are, CSOs (Michigan), and stormwater runoff. Ambient water quality criteria
for phenols were exceeded in Michigan waters near Sugar Island.
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Tabie 1.2 Primary and secondary sources of contaminants to the St. Marys River AoC based on
loadings data collected from 1986 through 1988 (percent of total loading shown in brackets).

Contaminant

Primary Contributor

Secondary Contributor

Oil and Grease

Algoma Steet (76.3%)

East End WPCP (108%)

Total Phosphorus

East End WPCP (45.0%)

Algoma Steel (16.7%)

Ammonia-N Algoma Steel (92.5%) East End WPCP (4.8%)
Suspended Solids Algoma Steel (362%) St. Marys Paper (21.2%)
Chloride® Algoma Steel (54.1%) Non-Point (29.0%)
Copper Non-Point (29.3%) East End (26.2%)
Iron Algoma Steel (81.6%) Non-Point (8.9%)
Lead Algoma Steel (41.4%) Non-Point (37.0%)
Mercury Algoma Steel (74.6%) Non-Point (16.4%)
Zinc Algoma Steel (60.7%) Non-Point (24.6%)
Nickel"t Non-Point (64.5%) Root River (23%)
Cyanide Algoma Steel (99.7%) Non-point (0.1%)

Total Phenols

Algoma Steel (98.5%)

St. Marys Paper (0.4%)

Total PCBs

Non-Point (100%)

Total PAHs"

Algoma Steel (45.9%)

Non-Point (34.2%)

* Percentage calculated using maximum values of reported range.

*No point source data available.

Note: Loadings are compared on a relative (%) basis. Absolute loadings for some parameters are not
significant based on comparison with guidelines/criteria.
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2 INTRODUCTION







2.1 BACKGROUND

The Great Lakes are a unique natural resource containing 20% of the world’s fresh surface water. These
lakes also form a portion of the international boundary between the United States and Canada, and both
countries have jurisdiction over their use.

The St. Marys River connects the two uppermost Great Lakes, Lake Superior and Lake Huron, and is a
boundary between Michigan’s upper peninsula and Ontario. The river supports large populations and diverse
communities of fish, other aquatic life and wildlife. In addition, the river supports a variety of uses by
humans, including but not limited to drinking and industrial water supply, and navigation. The St. Marys
River is discussed in greater detail in Chapters 5 and 6 of this document.

To protect the Great Lakes and connecting channels, and cooperatively address problems along their
common border, the U.S. and Canada interact through an agency known as the International Joint
Commission (IJC). The LIC was established by the U.S. and Canada under the authority of the Boundary
Waters Treaty of 1909 which sets forth the rights and obligations of both countries regarding all common
boundary waters. The responsibilities of the LIC, as identified in the Boundary Waters Treaty include
collecting, analyzing and disseminating data, and tendering recommendations to the U.S. and Canadian
governments regarding water quality problems in the boundary waters. As far back as 1912, the U.S. and
Canadian governments asked the LJC to investigate the extent and causes of pollution in the Great Lakes.
The LIC identified specific locations, including the St. Marys River, that were polluted with raw sewage, and
pollution sources, and recommended specific actions to control the pollution. Water borne disease epidemics
were eventually eliminated from the Great Lakes basin as a result of such efforts.

Concern about other water guality problems, specifically cultural eutrophication, over the years resulted in
the signing of the 1972 Great Lakes Water Quality Agreement (GLWQA) by the U.S. and Canadian
governments. This agreement affirmed both countries’ determination to restore and enhance Great Lakes
water quality, and established general and specific water quality objectives for the Great Lakes system.

Since 1973, the LJC’s Great Lakes Water Quality Board (GLWQB) has identified specific areas throughout
the Great Lakes basin having serious water quality problems. These problem areas have been described and
evaluated in annual and biennial GLWQB reports. In 1973, these areas were called "Problem Areas”, and
they varied in size, complexity, and severity. Over the years, many of the problems have been resolved
through the implementation of water quality standards, effluent regulations, industrial pretreatment
programs, and construction and upgrading of wastewater treatment plants. As a result of these programs,
and the identification of new concerns, there have been many subtractions from the original list of Probiem
Areas.

The GLWQB recognized that the Problem Areas’ approach lacked consistency in problem identification and
assessment, as it relied on water quality indications alone. In 1981, the Problem Areas were renamed "Areas
of Concern” (A0oCs). The name change reflected the UC’s desire to shift the problem perspective from
water quality alone to an "ecosystem perspective” that is, based on environmental quality data for all media
(i.e., water, sediment, and biota), and to evaluate the areas with uniform criteria. This new approach was
consistent with the GLWQA of 1978. An AoC was defined by the GLWQB as an area where there is known
impairment of a beneficial water use. In 1981, there were 39 AoCs that were divided into 2 classes based on
the severity of the identified problems.

The GLWQB's Report on Great Lakes Water Quality identified 43 AoCs (Figure 2.1). The St. Marys River
was identified as an AoC due to the following types of problems: conventional pollutants (i.e., phosphorus,
bacteria), heavy metals, trace organics, contamninated sediments, fish consumption advisories and impacted
biota. Sources were cited as municipal and industrial point sources, urban nonpoint sources, combined sewer
overflows and contaminated sediments. It was noted in the 1985 report that no problems existed along the



Figure 2.1

St. Marys River Remedial Action Plan

Location of the 43 Areas of Concern in the Great Lakes Basin as identified by
the Great Lakes Water Quality Agreement 1985
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Michigan shoreline. Since that time, cross-boundary movement of pollutants has been documented, and
impacts noted.

In its 1985 report, the GLWQB also presented a new approach for categorizing the AoCs based on the status
of the data base, programs underway to fill data gaps, and remedial actions taken to address the identified
problems. No effort was made to classify the AoCs on the severity of the problems. The jurisdictions and
the LJC acknowledged that additional, specific guidance was needed to resolve the persistent pollution
problems that remained in most of these AoCs. Accordingly, the eight Great Lakes states and the Province
of Ontario agreed to develop Remedial Action Plans (RAPs), or clean up plans, for those AoCs within their
jrisdictional boundaries. Because the St. Marys River is an international waterway, this RAP is being
developed as a binational effort with Ontario and Michigan serving as lead agencies.

2.2 REMEDIAL ACTION PLANS AND THE AREAS OF CONCERN PROGRAM

In 1987, the U.S. and Canadian governments signed a Protocol to amend the Revised Great Lakes Water
Quality Agreement of 1978. The Protocol adds specific programs, activities and timetables that more fully
address issues identified in the 1978 GLWQA. Annex 2 of the 1987 Protocol requires the development and
implementation of RAPs to restore beneficial uses in the Great Lakes AoCs. These RAPs are to serve as an
important step toward the virtual elimination of persistent toxic substances, and toward restoring and
maintaining the chemical, physical and biological integrity of the Great Lakes basin ecosystem. The Protocol
now established that the state, provincial, and federal governments were responsible, for the development,
(approval) and implementation of RAPs. The LJC will, in its advisory role, review RAPs as they are
developed, and track their implementation.

An AoC is defined in Annex 2 as, "...a geographic area that fails to meet the General or Specific Objectives
of the Agreement where such failure has caused or is likely to cause impairment of beneficial use or of the
area’s ability to support aquatic life”. Fourteen impaired uses are specified, and the existence of any one
could be sufficient to list an area as an AoC. The fourteen impaired uses are:

i) Restrictions on fish and wildlife consumption;

(i) Tainting of fish and wildlife flavour;

(iii) Degradation of fish and wildlife populations;

(iv) Fish tumours or other deformities;

) Bird or animal deformities or reproduction problems;

(vi) Degradation of benthos;

{vii)  Restrictions on dredging activities;

(viii)  Eutrophication or undesirable algae;

(ix) Restrictions on drinking water consumption, or taste and odour
problems;

(x) Beach dosings;

(xi) Degradation of aesthetics;

(xii) Added costs to agriculture or industry,

(xiii)  Degradation of phytoplankton and zooplankton populations; and

(xiv)  Loss of fish and wildlife habitat.

In 1988, the GLWQB developed additional guidance to the parties and jurisdictions to identify AoCs and the
impaired uses. Proposed Listing and Delisting Criteria for Great Lakes AoCs (Appendix 2.1) identified
specific types of geographic areas that were eligible, and established listing and delisting criteria for each of
the 14 use impairments. As some of the criteria tend to be subjective, the jurisdictions, parties and LIC must
exercise good, sound judgment when listing AoCs, and when defining which uses are impaired. The goal of
the AoC program, which is to address specific problems that affect the Great Lakes, must be kept in mind at
all times.



Annex 2 of the Protocol amending the GLWQA specifies that the RAP should be submitted to the LJC for
review and comment at three stages. The three stages and the contents of the RAP at each stage are as
follows:

Stage 1: The problem(s) in the AoC must be defined, including: (i) definition and detailed
description of the environmental problem(s) in the AoC, and confirmation of beneficial uses
that are impaired, the degree of impairment and the geographical extent of the impairment;
and (ii) identification of causes of the use impairments, including a description of all known
sources of pollutants and an evaluation of other possible sources.

Stage 2: The specific goals for the AoC must be defined, and the remedial and regulatory
measures selected to meet those goals described. This document will include: (i) an
identification and evaluation of remedial measures in place; (ii) an evaluation of alternative
additional measures to restore beneficial uses; (iii) a selection of additional remedial
measures to restore beneficial uses, and a schedule for their implementation; and (iv) an
identification of persons, agencies, or organizations responsible for implementing the
selected remedial measures.

Stage 3: This portion of the RAP will be submitted when identified beneficial uses are
restored. The Stage 3 RAP will include: (i) a process for evaluating the implementation and
effectiveness of remedial measures; and- (ii) a description of surveillance and monitoring
processes to track the effectiveness of remedial measures, and the eventual confirmation of
the restored impaired uses.

2.3 ST. MARYS RIVER REMEDIAL ACTION PLAN

Today, the St. Marys River is used extensively for: commercial and recreational boating; fishing; swimming;
hydro power generation; drinking and process water; and municipal and industrial waste assimilation for the
twin cities of Sault Ste. Marie, Michigan and Sault Ste. Marie, Ontario. The cities have a combined
population of about 100,000, with 85,000 residing in Sault Ste. Marie, Ontario.

However, development has not been without its environmental consequences. While water entering the river
from Lake Superior continues to be of excellent quality, industrial and municipal discharges in the Sault

Ste. Marie, Ontario area, and to a lesser extent, downstream from Sault Ste. Marie, Michigan, have resulted
in contaminated water, sediment and biota. As well, fish and wildlife habitat has been substantially altered
and/or eliminated through construction of navigation locks, canal and dam structures, compensating works,
hydro facilities, and shoreline filling and dredging.

This document is intended to meet the requirements of a Stage 1 RAP for the St. Marys River. The
problems, their causes, and the sources of pollutants of concern, as known to date, have been defined by the
public, Michigan Department of Natural Resources (MDNR), Ontario Ministry of the Environment
(OMOE) and other participating federal, provincial, state and local agencies. This RAP contains the
technical documentation that will be used by the agencies and public when determining the water uses and
goals for developing the Stage 2 RAP. In turn, the goals will establish the general direction for future
remedial actions.

In developing this Stage 1 RAP, available environmental quality data were compared with the listing criteria”
to determine which uses are impaired. Ambient water and effluent quality data were compared with various
water quality standards and effluent requirements to detect violation of existing standards and guidelines.
Once the impaired uses and (any) other problems were identified, the causes of these problems, and the
sources and loadings of specific contaminants of concern were determined. The public (i.e., both individuals
and organizations) and various levels and types of government agencies were included throughout the Stage 1
RAP development process (i.c., see Chapter 3) in an attempt to reach consensus on the problems in the
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AoC. Involvement of those people and agencies directly responsible for developing this RAP will continue
through the Stage 3 RAP. This is viewed as an important and necessary part of the RAP process if future
improvements in the aquatic ecosystem are to reflect the scientific and economic realities, and public desires.

As suggested above, the RAP for the St. Marys River (i.e., all stages) will essentially be a framework for
action. Coordinated and ongoing direction for responding to environmental problems, from problem recognition
to achieving a desired level of rehabilitation, will be provided; in this regard, it will specifically include:

a description of the river and its related uses;

an outline of existing environmental conditions and problems;

a description of beneficial uses that are impaired;

an identification of the sources or causes of the use impairment(s);

a goal statement and related objectives;

the identification and evaluation of remedial actions to restore beneficial

uses;

* a strategy for implementing the RAP, including confirmation of schedules,
costs, jurisdictional responsibilities, prognosis, priority evaluation, and
stakeholder involvement; and

* a process for evaluating remedial measure implementation and

effectiveness, based on surveillance and monitoring until the restoration of

beneficial uses is complete.

This RAP (i.e., all stages) is a technical planning document for addressing aquatic ecosystem problems in the
St. Marys River. It is not the first of such efforts. Water pollution reduction programs have been ongoing for
over 40 years. Nor is it the only effort. Regulatory agencies will continue their efforts to control pollutant
sources and improve environmental quality as the RAP is developed. Remedial actions and regulatory measures
that are identified and immediately implementable will proceed regardless of the status of RAP.

Development and jmplementation of this RAP is viewed as a long-term, iterative process. Periodic vpdates and
revisions may be required as more data become available, remedial measures are implemented, and
environmental conditions improve. The RAP process itself will eventually end when data confirm that identified
beneficial uses have been restored, or that further use restoration is not possible. Although the RAP process
may end, efforts to restore and enhance environmental quality will continue.

Matenial for this Stage 1 report has been extracted from numerous background technical reports, government
publications, scientific papers and file cerrespondence. Of particular importance is Upper Great Lakes
Connecting Channels Study (1986) and its various appendices, the St. Marys River: An Ecological Profile (Duffy
et al., 1987), the 1987 Report on Grear Lakes Warer Qualiry prepared by the GLWQB, and Limnological and
Fisheries Studies of the St. Marys River, Michigan, in Relation to Proposed Extension of the Navigation Season,
1982 and 1983 (Liston er al., 1986).

Also tmportant are the results of unpublished data collected to confirm both old and emerging problems
including: estimates of point and diffuse sources pollutants, zones and/or locations and sources of bacterial
pollution, and heavy metals, and toxic organic contamination. As well, information on fish and wildlife habitat
lost over the years.
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3.1 THE REMEDIAL ACTION PLAN TEAM

The RAP for the St. Marys River AoC was initiated in 1985. Since the St. Marys River is a shared
international boundary, Michigan, the U.S. Environmental Protection Agency (USEPA), Ontario, and
Environment Canada are jpintly responsible for its preparation. In 1985, an agreement was signed by
Governor James Blanchard of Michigan and Premier David Peterson of Ontario establishing that a joint
RAP would be prepared, and giving Ontario the lead role for this endeavour. In 1987, a RAP Team was
established to develop the plan and ensure adequate and appropriate public involvement.

The RAP Team includes representatives from the federal, state, and provincial governments. The RAP
Team is co-chaired by representatives from the MDNR and the OMOE. A complete list of RAP Team
members is included in Appendix 3.1. By April 1989, four members of the Binational Public Advisory
Council (BPAC) which is described in Section 3.2.3 were elected as delegates to the RAP Team to facilitate
communication between the RAP Team and BPAC. The governmental members of the RAP Team are
responsible for the actual writing of the RAP. Rap Team meetings are held as needed, generally bimonthly.

3.2 PUBLIC PARTICIPATION

3.2.1 Background

Development of the RAP has two major components: technical information compilation; and public
participation. Public participation is an important and necessary component as it informs the public,
improves the plan by gaining information and advice from the public, secures support for plan
implementation, and provides a mechanism for accountability to the public. The importance of public
consultation is underscored in Annex 2 of the amended GLWQA, which requires that the parties, in
cooperation with state and provincial governments consult with the public as part of RAP development.

The need for a comprehensive public participation program for the St. Marys River was recognized early in
the process. The OMOE, as lead agency for the St. Marys River RAP, retained a consultant to assist in
developing a public participation program.

To assist in the dissemination of information, the RAP Team established six reference centres

(Appendix 3.2), and developed a St. Marys River RAP Newsietter (see Appendix 3.2 for an example). The
newsletter is available to all interested citizens. It is used to highlight various issues of concern regarding
St. Marys River water quality, and to keep citizens apprised of the activities of the BPAC and the RAP
Team.

3.2.2 Displays

Display panels were designed to communicate the goals and objectives of the St. Marys River RAP to the
public. The display has been used at various community events, and has been successful at broadening public
awareness about the clean-up plan.

3.2.3 Public Meetings

Two initial public information sessions were held on February 10, 1988, one in Sault Ste. Marie, Michigan
and one in Sault Ste. Marie, Ontario. Formal discussions at these sessions consisted primarily of
presentations by the RAP Team on the RAP process, documented water quality problems in the river, and
the public involvement program. However, the primary purpose of these sessions was to develop a rapport
with citizens, and to encourage one-on-one, informal discussions. One hundred and five people attended the
afternoon information session held in Ontario, with seventy-two attending the evening session in Michigan.
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A second public meeting was held in Sault Ste. Marie, Ontario on June 16, 1988; this was attended by 61
persons. The topics of discussions were point sources, fish consumption advisories, and formation of BPAC.
A great deal of time was allocated for attendees to make formal statements regarding their concerns.

A third public meeting was held April 3, 1989. This was a joint public/BPAC meeting for purposes of
presenting the findings and conclusions of the Upper Great Lakes Connecting Channels Study (UGLCCS).
A complete listing of the public meetings, including locations, is found in Appendix 3.3.

3.2.4 Binational Public Advisory Council

The public participation plan which was agreed to by the St. Marys River RAP Team included the formation
of the BPAC to provide a channel for informed and continuous public participation. The St. Marys River
BPAC was created during the summer and fall of 1988. The BPAC advises the RAP Team on all aspects of
the planning process including: water use goals, problem identification, planning methodology, technical data,
remedial action alternatives, plan recommendations, and plan adoption.

The coundil consists of fourteen Ontario members and ten Michigan members from the following community
sectors:

Environment;
Recreation/Tourism,;
Industry/Shipping/Small business;
Labour;

Fisheries;
Municipalities;
Academic;

Elected Officials;
Citizens at large;
Public Health; and
Native Peoples

Many of the persons nominated for the BPAC were identified as a result of their interest and informed
participation at previous public meetings. A description of how the BPAC was established is provided by
Schmidtmeyer (1989). A complete list of BPAC representatives is included in Appendix 3.4. Technical
experts as well as a number of groups with a wide range of concerns and interests are represented on the
BPAC.

The BPAC'’s adopted charge is as follows:

The BPAC shall comment on and advise the RAP Team on key aspects of RAP preparation
and implementation. This includes: the goals of the plan, problems to be addressed, water
uses to be restored, planning methodology, technical data, remedial action alternatives, plan
recommendations, and plan implementation. The goal of the BPAC is to arrive at a plan
which both BPAC and the RAP Team can come to a consensus on, and for which there is
broad public support and commitment.

BPAC members shall relay relevant RAP information and decisions to members of the
groups they represent and, where appropriate, shall seek ratification of BPAC resolution by
groups within their constituencies.

The process of developing the RAP for the St. Mary River includes input and review and comment by the

BPAC on the draft RAP as written by the RAP Team. To assist in this process, the RAP Team provides
information and arranges for presentations to the BPAC as work progresses on the RAP. BPAC meetings
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are held as necessary, generally every 4-6 weeks. A complete list of BPAC meeting dates and discussion
topics is presented in Appendix 3.3. As previously mentioned, four members of the BPAC were elected as
delegates to the RAP Team. BPAC representation on the RAP Team has resulted in substantial
contributions to angoing discussions and to the writing process. The entire BPAC has reviewed and
commented on the draft RAP chapters as they were completed by the RAP Team.

3.3 TECHNICAL EXPERTISE

Although a formal technical advisory committee was not organized to assist in developing the RAP,
numerous experts were contacted to contribute relevant data, and to review the draft RAP for technical
content and completeness. Individuals having expertise in various subjects relevant to the RAP were called
on from state/provincial, local and federal governments, including the U.S. EPA, OMOE, Environment
Canada, U.S. Geological Service, U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers, Michigan
Department of Public Health (MDPH), local health departments, and MDNR (i.e., Fisheries, Parks, Waste
Management, Groundwater, Wildlife, Coastal Zone Management, Surface Water Quality, Environmental
Response, etc.), local parks LIC, various universities, and others who had data and expertise to share. These
individuals were also contacted for assistance with specific issues as questions arose, and to give presentations
at BPAC and public meetings.

3.4 GOVERNMENT AGENCIES

Government agencies participating in the development of the St. Marys River RAP include the U.S. EPA,
Canada Department of the Environment (DOE), MDNR, OMOE, Ontario Ministry of Natural Resources
(OMNR) and Canada Department of Fisheries and Oceans (DFO). As specified in the 1985 letter of intent
signed by Governor Blanchard and Premier Peterson, the OMOE has lead responsibility for developing this
RAP. Members of the RAP Team from federal and state/provincial governments are responsible for the
actual writing of all stages of the RAP. Upper level management from these agencies are responsible for
reviewing and approving all stages of the RAP to be implemented by their respective agencies. Final
versions of the RAP are submitted, by stage, to the LIC for review and comment. The LIC is responsible for
tracking implementation of the RAPs. The agencies will incorporate appropriate LJIC comments into future
revisions of the RAP.
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4 REGULATORY PROGRAMS







Numerous programs, regulations, objectives, guidelines and agreements to maintain and enhance
environmental quality are in place and/or under development in Ontario, Michigan, and at the federal levels
in both Canada and the United States. Many of the programs and regulations relevant to the control and
enhancement of environmental quality in the St. Marys River AoC are outlined in this chapter. Legislation
applicable to this discussion is listed in Appendix 4.1. The discussion is intended to outline the major aspects
of the most important regulatory programs that affect environmental quality in the AoC. The chapter is
organized by jurisdiction to point out the regulatory tools that each has to work with at this point in time. It
is not the intent to compare or contrast programs, but rather to present information that will form the basis
of many decisions affecting the AoC.

The determination of whether a beneficial use is impaired will be based on the LIC listing/delisting criteria
(discussed in Chapter 2) and also to a large degree on compliance with existing policies, regulations,
standards, etc. Of particular importance in this regard are the ambient water quality criteria that are
established for the protection of water quality and/or water uses (by humans and other life). Although these
criteria and their applications are discussed in detail under the appropriate jurisdictional section, Table 4.1 is
provided as a quick reference. This table summarizes the Michigan Water Quality Standards, Ontario
Provincial Water Quality Objectives and the Great Lakes Water Quality Agreement Specific Objectives for
toxic substances. All will be used to assist in the determination of whether a use is impaired and whether
exceedences of water quality standards occur. U.S. EPA criteria are not included because they are not
directly applicable to the AoC.

The Stage 2 RAP will contain recommendations that are consistent with the legislation, policies, standards
and programs described in this Chapter. Stage 2 may also recommend new programs or changes to existing
regulatory programs if existing programs have been shown to be ineffective in protecting beneficial uses.

4.1 ONTARIO
4.1.1 Environmental Legislation

Environmental quality of the Great Lakes in Ontario is regulated by the province through federal and
provincial environmental statutes (Table 4.2). Regulations promulgated under these statutes, (e.g.

Ontario Water Resources Act, the Oruario Environmental Protection Act and the Pesticides Act) are intended
to ensure that the quality of the water, biota, air, and lands are maintained within the province.

Many of these acts and regulations provide the legislative authority to control and restrict the discharge of
contaminants into the air or water or onto the land. They specify numerous prohibitions that define what
constitutes a contaminant and permitible discharge. The acts specify abatement mechanisms and procedures,
such as Control Orders and Minister’s Orders which are used to specify legally enforceable control strategies.
The acts and regulations also specify permitting processes (Certificates of Approval) to ensure adequate
collection, handling, treattment and disposal of wastes, including wastewaters, atmospheric discharges and
solid wastes.

4.1.2 Water Quality Objectives

Ontario established goals and policies for the management of the quality and quantity of surface and
groundwaters in 1978 under the Ontario Water Resources Act. Surface water quality must be satisfactory for
aquatic life, recreation and potable water supply. The Provincial Water Quality Objectives (PWQOSs) are a
set of numerical and narrative criteria to protect aquatic life and recreation in and on surface water (OMOE,
1984).
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Table 4.1

Applicable Surface Water Quality Criteria for Toxic Substances.

Michigan Rule 5§7(2) Ontario Provincial GLWQA Spacific
Chemical Name Allowabls Lavel (ugL) Water Quality Objective (xpi.)
L - Objective (igh)

Arsenic 184.0 100 50.0
Cadmium 0.41(b) 0.2(e) 02
Chromium 48.10(b) 100 50.0
Copper 10.72(b) 5(9 5.0
Cyanide 4.0 5
Lead 2.88(b) 1, 3, 5(g) 25.0
Nickel 33.34(b) 25 250
Selenium 20.0 100 10.0
Silver 0.1 0.1 -
Zinc 49.57(b) 3 30.0
Molybdenum 800.0 - .-
Paraquat 16.0 - -
PCB 0.00002 0.001 -
Polybrominated Biphenyls 0(h) .
Formaldehyde 171.0
DDT + metabolites 0.00023 0-0.003(h) 0.003
Phenol, 2,4-dinitro 9.8 - =
Carbon tetrachioride 2.0 -
Chlordane 0.00053 0.06 0.06
Lindane 0.097 0.01 0.01
Phenol, 4-chloro-3methyl 4.4
Dieldrin 0.0000315
Aldrin/Dieldrin 0.001(h) 0.001
Aniline 4.0 - -
Acetone 500.0 -
Chioroform 430
Hexachloroethane 13.0 .. -
Benzene 60.0
Ethane, 1,1,1-trichloro 117.0 -
Bromomethane 110 - .
Vinyl chloride 31 - -
Methyiene chloride 59.0 .
Ethylene oxide 56.0




Table 4.1 Cont’d
Michigan Rule 57(2) Ontario Provincial GLWQA Specific
Chemical Name Aliowable Level {(ugh ) Water Quality Objective {(ugl)
I Objective (ugl.)
Bromoform 65.0 - -
Bromodichioromethane 240
Ethylene, 1,1-dichloro 26
Heptachlor 0.002 - -
Heptachlor/Heptachlor Epoxide 0.001 0.001
Hexachlorocyclopentadiene oS - -
Propane, 1,2-dichloro 64.0
Ethane, 1,1,2-trichloro 65.0 - -
Trichloroethylene 94.0 - .-
Acrylamide 900.0
Ethane, 1,1,2.2-wewachloro 30.0 -
Pentachlorophenol < = pH 8.1 20.23(c) 0.5 -
Pentachlorophenol > = pH 8.1 230 0.5 -
2,4,6-Trichlorophenol 1.5 - o
Dinoseb 0.80(c) - -
Naphthalene 29.0 - -
Benzidine, 3,3-dichloro 0.06 - -
Berzidine 0.0399 - .
Silvex 213
Acetic Acid, 2,4-dichlorophenoxy 46.7 4.0
Berzene, 1,2-dichloro 7.0 25 -
Phenol, 2-chloro 10.0 - -
Ethylbenzene 300 - -
Styrene 19.0
Bemzene, 1,4-dichloro 15.0 4.0 e
Phenol, 4-chloro 9.3 7.0 -
Ethylene dibromide 110 - -
Acrolein 30 .-
Ethane, 1.2-dichloro 560.0 -
Acrylonitrile 220 - -
Toluene 100.0 -- -
Chlorobenzene 71.0 ---
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Table 4.1 Cont'd

Michigan Rule 57(2) Ontario Provincial GLWQA Specific
Chemical Name Allowable Level (xgL)* Water Quality Objective (zgL.)
Objective (xgA.)

Phenol 110.0 1 .-
Bis(2-chioroethyl)ether 420
Bis(2-chloroethoxy) methane 4.60 - —
Hexachlorobenzene 0.0018 0.0065
Benzene, 1,2,4-trichloro 20 0.s
Phenol, 2,4-dichloro 37.74(c) 02
1,4-dioxane 2000.0 -
Chilorodibromome thane 2.0
12,3,5- Tetrachlorobenzene 0.1
1,2,3-Trichiorobenzene - 0.9 -
1,2,4,5-Tetrachloroberzene - 0.15 -
Pentachiorobenzene - 0.03 -
Tetrachiorophenols - 1.0 ---
Trichloropbenols - 16 .
Dibutylphthalate - q -
Diethylhexylphthalate 0.6
Other phthalates - 02 .
Tetrachloroethylene 16.0 - .-
Ethylene, t-12-dichloro 300.0 -- -
Benzene, 1,3-dichloro 179.0 25 -
1,2,3,4- Tetrachiorobenzene 0.76 0.1 -
Xylene 59.0 - .
Tetra n-butyl ammonium bromide 140.0 - -
23,7,8-TCDD 0.000000014 - -
Di-n-propyl formamide 63.0 -
Mercury, methyl 0.0013 - -
Mercury, total filtered .- — 02
Mercury, filtered -~ 02 .
Vanadium 373 - .-
Ammonia, unionized (coldwater) 200 20.0(d) 20.0
Ammonia, unionized (warmwater) 50.0 20.0(d)
Ammonia, total 500.0
Fluorides (soluble fluorides) 2000.0 - .-




Table 4.1 Cont'd

Michigan Rule 57(2) Ontario Provincial GLWQA Specific
Chemical Name Aliowabls Level (ugL)* Water Quality Objective (ugA)
| Objective (zgA.)
Fluoride, total - - 1200.0
Chlorine 6.0 20 -
Hydrogen sulfide 0.55 20 -
DBNPA 40 - -
Chromium, hexavalent 20 - et
Bis(chlorobutyi)ether 60.0 - -
Total Resin Acids -- 1-61.5G) --
Methoxychlor - 0.04 0.04
Mirex (mg/L) - 0-0.001(h) substant.
absent
Toxaphene - 0.008 0.008
Phthalatic esters - - 02-40
Endrin - 0.002 0.002
Chlorpyritos - 0.001
Diazinon - 0.08 -
Dicamba - 200 -
Diquat 0.5 -
Diuron 1.6 -
Dalapon - 110 -
Endosulphan 0.003 -
Fenthion 0.006 -
Guthion - 0.005 -
Malathion - 0.1 -
Parathion 0.008 --
Pyrethrum 0.01 -
Simazine - 10 -

a) See Table 4.13 for basis. January 15, 1991 Update.
b) Based on a water hardness of 100 mg/L.

c) Based on a pH of 8.0.

d) pH and temperature dependent, not to exceed 20 /L

unionized

¢) In waters with hardness between 0-100 mg/L as CaC05. For

Comment Codes

f) PWQO is 1 mg/L for hardness between 0-20 sg/L as CaCOa;

5 m/L for hardness 20 /L as CaCl,.
g) Inorganic lead for hardness of 0-30, 30-80 and 80 mg/L,

respectively.

h) As per narrative outlined in OMOE 1984 "Biue Book".

waters with hardness 100 mg/L PWQO is 0.5 ug/L.
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i) pH dependent (Note: PWQG Guideline).




Table 4.2

Environmental Legislation Affecting the Great Lakes and Connecting Channels.

Pesticide Manufacture and Management
Urban Runoff and Combined Sewer Overflow Management

over media or activity.
Legislation is not directly applicable 10 the media or activity,

Media or Activity Addressed "
Ontario Acts
AIB|CID|E]JFIQ|H]I]|]J]|K]|LIM

Ontario Water Resources Act (OWRA) 1j3j1]1}1 2 1

Ontaric Enviroomental Protection Act (EPA) 31213 ¢1 1 1 112 1 3 1 2

Environmental Assessment Act 31313 3 3 211

Dangerous Goods Transportation Act 1 1 1

Drainage Act

Pesticides Act

Public Lands Act

Key to Codes
A: Ambient Surface Water and Ground Water Quality and K: Spills and Shipping Activities
Management L: Drinking Water Quality Control and Management

B: Sediment Quality and Management M: Fish Consumption Guidelines or Advisories
C: Biota Quality and Habitat Management
D: Industrial Point Source Discharge Control 1: Legislation is responsible for legally enforceable standards
E: Municipal Point Source Discharge Control and/or has direct authority over the media or activity.
F: Solid and Hazardous Waste Management 2: Legislation provides non-enforceable guidance or authority
G:
H:
I:

-

Air Point Source Discharge and Ambient Air Quality
Control
Agricultural Land Management
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but media/activity may be impacted by execution of its
legislative mandate.



Table 4.3

Ontario Provincial Water Quality Objectives (PWQO) for the protection of aquatic life and

recreational uses.

Parameter PWQO"
Alkalinity 25% decrease”
pH 6.5-85
Phosphorus(total),mg/L 10-30"
Sulphate, mg/L
Taste Temperature, " C 10°C increase or max 30°C”
Total Dissolved Solids, mg/L
Total Organic Carbon, mg/L Turbidity 10% secchi depth increase
Ammonia, mg/L 0.:2"
Barium, mg/L
Boron, mg/L
Chloride, mg/L
Chlorine, mg/L 0.002
Colour, TCU
Copper, mg/L
Cyanide (free), mg/L 0.005
Dissolved Gases 110% Sat
Dissolved Oxygen, mg/L 4-8
Fluoride, mg/L
Hydrogen Sulfide, mg/L 0.002
Manganese, mg/L
Methane, 1/m®
Nitrate (as N), mg/L
Nitrite (as N), mg/L

Heavy Metals, ag/L

Arsenic 100
Beryllium 11-1100"
Cadmium 02
Chromium 100
Copper 5
Iron 300
Lead 5-25°
Mercury 01002"
Nickel 25
Selenium 100
Silver 0.1
Zinc 30
Uranium, mg/L.
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Table 4.3

cont'd

u Parameter PWQO’

[ Bacteria (per 100ml)”
Standard Plate Count
Total Coliform 1000
Fecal Coliform 100
Fecal Streptocci
Pseudomonas aeruginosa
Staphylococcus aureus
Trihalomethanes, mg/L

Industrial Organics, mg/L
Dibutyiphthalate 4
Diethylhexyphthalate 0.6
Other Phthalates 02
Mirex 0-0.001"
Polychorinated Biphenyls 0-0.001"
Polybrominated Biphenyls o
Oil & GreaseT
Phenols, /L 1
Radionuchides, Bq/L"
Cesium 137 - 50
lodine 131 10
Radium 226 1
Strontium 90 10
Trittum 40,000
Pesticides, mp/L

Aldrin/Dieldrin 0.001"
Carbaryl
Chlordane . 0.06
Chlorpyrifos (Dusban) 0.001
Diazinon 0.08
Dicamba (Banwel) 200
Diquat 0.5
Diuron 16
Dalapon 110
Endosulphan 0.003
Endrin 0.002
Fenthion (Baytex) 0.006
Guthion 0.005
Heprachlor & Heptachlor Epoxide 0.001
Lindane 0.01
Malathion 0.1
Methoxychlor 0.04
Methyl Parathion Parathion 0.008




Table 4.3 cont'd

Parameter PWQOQ"
Pyrethrum 0.01
Simazine 10
Toxaphene 0.008
DDT & Metabolites 0-0.003"
2,4-D (BEE) 4
24,5TP

Dibenxofurans/dioxins (pg/L)

* From OMOE (1984) Water Management, Goals, Policies, Objectives and Implementation Procedures of the Ministry of the
Environment, Toronto.

t Oil and Grease guideline is a narrative which states: “Qil or petrochemicals should not be present in concentrations that:

can be detected as a visible film, sheen, or discolouration on the surface;

can be detected by odour;

can cause tainting of edible aquatic organisms;

can form deposits on shorelines and bottom sediments that are detectable by sight or

odour, or are deleterious to resident agquatic organisms.” (OMOE 1984).

s o o e

Numerical PWQOs are given in Table 4.3. PWQOs represent a desirable level of water quality that the
OMOE strives to maintain in surface waters of the province. They are often the starting point in deriving
effluent requirements.

The PWQOs are under constant review and may be revised as more information becomes available. In 1984
the Ministry of the Environment had more than 70 substances with undefined tolerance limits for which
there was insufficient scientific data to establish PWQOs (OMOE, 1984). The list continues to grow. In 1989
the Ministry issued the Handbook for the Parameter Listing System which summarized the various drinking
water quality limits established by some 16 agencies worldwide for more than 600 compounds. The presence
and/or discharge of these compounds is evaluated on a case-by-case basis.

The protection and control of water quantity focuses primarily on flood and erosion control. These are the
responsibility of the Ontario Ministry of Natural Resources and local Conservation Authorities. OMOE has
the responsibility of issuing 'water taking permits’ under the Ontario Water Resources Act.

4.1.3 Point Source Controls

Municipal and industrial direct discharges to receiving waters are controlied by Ontario’s Municipal and
Industrial Effluent Objectives (Table 4.4) established under the OWRA and the EPA. In addition, site-
specific effluent requirements protect the quality of the receiving water. Site specific requirements are based
on Policy 3 of the Ministry’s Water Management Goals, Policies, Objctives and Implementation Procedures
(OMOE, 1984).

Policy 3 dictates that effluent limits will be established based on the waste receiving capacity of a waterbody
and the Provincial Water Quality Objectives. Consideration will also be given to the Federal or Provincial
effluent regulations or guidelines, and control of nonpoint sources of pollution. Effluent requirements will be
determined following appropriate site specific receiving water assessments. This effluent requirement will be
compared to Federal effluent regulations or Provincial effluent regulations or guidelines for existing or
proposed new or expanded effluent discharges. The more stringent of the effluent requirement, regulations
or guidelines will be imposed. The effluent requirement derived from this procedure for proposed new or
expanded discharges will be incorporated into a Certificate of Approval in both waste loadings and
concentrations.
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Table 4.4 Ontario Municipal and Industrial Effluent Objectives (mg/L unless noted).

Parameter Ontario Industrial Ontario Municipal
Effluent Objectives Effluent Objectives
ODS 15 20
uspended Solids 15 25
il and Grease 15 15
onia-Nitrogen 10 -
ecal Coliforms, MF/100ml - 400
H, SU Units 55-95 6-9
otal Phenols 0.02 0.02
otal Phosphorus - 1
otal Residual Chlorine - 0.5
admium 0.001 -
omium® 1.0 -
pper” 10 -
1.0 -
ercury’ 0.001 -
ickel” 1.0 -
1.0 -
1.0 -

*Total metals concentration not to exceed 1.0 mg/L

Certificates of Approval (CofA) for treatment works are issued under the OWRA. In the past, the CofA
was an approval to install pollution control equipment with the design specifications shown in the CofA.
Recently, some approvals include legally enforceable effluent limits which appear in the CofA.

Certificates of Approval are also issued to municipal Water Pollution Control Plants (WPCPs). These
CofA’s usually only describe control equipment modifications or specifications; however, some do contain
effluent limits.

The provincial EPA Sewage System Regulations set standards for the construction and operation of sewage
systems and the licensing of related businesses. Certificates of Approval are required for all residential,
commercial and light industrial septic systems. Municipal storm sewer-use by-law control parameters and
limits specify the concentration of various parameters, mainly conventional pollutants and metals. Municipal
sanitary sewer-use by-law control parameters are similar in scope and degree of control, and apply to all
industrial dischargers to the municipal facility. Additional pretreatment requirements, such as technology-
based pretreatment, are not specified. However, these by-laws contain a clause enabling the municipality to
require oil interceptors, flow monitors, manholes and treatment, as necessary, to meet the by-law limits
(without dilution).

Legally enforceable Control Orders may be issued under Section 113 of the EPA to any existing plant.
Control Orders define tasks and compliance dates by which specific tasks must be completed.

The Guidelines for Control of Industrial Phosphorus Discharges in Liquid Effluents, issued under EPA, are
intended to provide guidelines for phosphorus discharges and water quality management consistent with
municipal sewage systems. The objective of 1 mg/L phosphorus concentration in industrial effiuents is based
on the use of practicable control technology to control or eliminate phosphorus. Facilities discharging one
million gallons per day or more of effluent are subject to the phosphorus limitation of 1 mg/L.
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The provincial government, in consultation with Environment Canada, published a White Paper entitled
“Municdipal-Industrial Strategy for Abatement (MISA)" in June, 1986. The White Paper provides the
framework for the control of toxic contaminants in industrial and municipal effluents; initially, through a
regulatory component to enforce technology-based effluent limits. The minimum pollution control
requirement will be based on the implementation of "Best Available Technology Economically Achievable
(BATEA)". As treatment technologjes are advanced, BATEA requirements will be adjusted, moving towards
the goal of virtual elimination of persistent toxic contaminants. This is consistent with the policies stated in
the Great Lakes Water Quality Agreement as amended in 1987. Development of these controls will be
accomplished through the promulgation of Effluent Monitoring Regulations and Effluent Limits Regulations
directed at municipal and industrial sectors in order to achieve water pollution control at its source.

Opportunity for public involvement has been afforded and is summarized in Public Review of the MISA
‘White Paper and the OMOE’s Response (MISA OMOE 1987). Under the MISA program, a monitoring
regulation sets legal requirements for sampling, analysis (including quality assurance and quality control),
toxicity sampling, flow monitoring and reporting of self-monitoring information. This new regulation
specified a list of pollutants for monitoring as per the Effluent Monitoring Priority Pollutants List (EMPPL-
OMOE 1987) and a set of sampling schedules for each defined industrial and municipal sector.

The EMPPL is a list of toxic pollutants that have been detected or are potentially present in Ontario
municipal and industrial effluent and pose a hazard to the receiving environment. The 1988 EMPPL update
(OMOE 1989) contains 266 chemicals and includes 179 parameters from the 1987 EMPPL and 87 additional
parameters.

Plants which directly discharge wastewater to surface watercourses and which are subject to the MISA
effluent monitoring regulations of Ontario, were required to prepare Initial Reports under the monitoring
regulations. These Reports provide details on effluent monitoring equipment, wastewater flow and process
information of each discharger, that monitored effluent streams during a one year information gathering
period.

The content of Initial Reports is defined by two regulations made under the Environmenual Protection Act.
These are Ontario Regulation 695/88 Effluent Monitoring - General, called the General Regulation, and a
regulation covering an industrial grouping or sector called the Sector Regulation. When completed, the
regulations will expand the available data base on toxic substances and result in greater uniformity in
reporting.

Effluent Monitoring Regulations for the nine industrial sectors were promulgated as per the schedule shown
in Table 4.5. The Ministry of the Environment is now in the process of formulating effluent limit regulations
for each industrial sector based on the best available technology economically achievable. It is anticipated
that the Limits Regulations for the nine industrial sectors will be promulgated by 1992. The data collected
under the Effluent Monitoring Regulations will be used in combination with Best Available Technology to
establish these limits.

Sampling methodologies and frequencies, analytical protocols, definitions and a list of the priority pollutants
are presented in the following reports:

A Policy and Program Statement of the Government of June, 1986
Ontario on Controlling Municipal and Industrial Discharges
into Surface Waters (White Paper)

The Public Review of the MISA White Paper and the January, 1987
OMOE'’s Response to It
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Table 4.5 MISA Monitoring Regulations Promulgation Dates.

Sector Monitoring
Regulation

Petroleum July 1988
Organic April 1989
Iron & Steel May 1989
Mining August 1989
Pulp & Paper July 1989
Inorganic Chemicals June 1989
Metal Casting October 1989
Electric Power Generation December 1989
Municipal STP. . Being Revised
Industrial Minerals December 1989

The Effluent Monitoring Regulation for the Petroleum
Refining Sector (Draft)

Effluent Monitoring Priority Pollutants List (Draft)
Report on the 1986 Industrial Direct Discharges in Ontario
Estimation of Analytical Method Detection Limits (MDL)

Kraft Mill Effluents in Ontario (Report by the Expert
Committee members)

The Public Review of the Draft Effluent Monitoring

Regulation for the Petroleum Refining Sector and the Ministry
“of the Environment’s Response to It

Cost Estimates and Implications of the "Effluent Monitoring -
General” and "Effluent Monitoring - Petroleum Refining
Sector” Regulations for Ontario Petroleum Refineries
Effluent Monitoring Regulations for the Petroleum Sector

Inventory and Critical Review of Laboratory Resources (Final
Report)

The Economic and Financial Profile of the Petroleum Refining
Sector (Summary Report)

Model Sewer Use By-Law
Controlling Industrial Discharges to Sewers
The Development Document for the Draft Effluent

Monitoring Regulation for the Organic Chemical
Manufacturing Sector

July, 1987

August, 1987
October, 1987
March, 1988

April, 1988

July, 1988

July, 1988

July, 1988

July, 1988

August, 1988

August, 1988
September, 1988

October, 1988



Report on the 1987 Industrial Direct Discharges in Ontario October, 1988

Effiuent Monitoring Priority Pollutants List-1988 Update March, 1989
The Development Document for the Effluent Monitoring January, 1990
Regulation for the Metal Casting Sector

Interim Pollution Reduction Strategy for Ontario Kraft Mills April, 1989
The Development Document for the Effluent Monitoring February, 1990

Regulation for the Electric Power Generation Sector

Copies of these reports are available at the MISA office.
4.1.3.1 Compliance and Enforcement

A number of enforcement options are available under the Enwironmental Protection Act to ensure compliance
where an adverse effect on the environment will or is likely to occur.

Legally enforceable Control Orders may be issued to any existing plant under Section 6 of the EPA. Control
Orders define tasks and compliance dates by which specific tasks must be completed.

Control Orders may require a facility to perform any of the following:
» limit a discharge;
» install necessary equipment;
» produce a contingency plan and have spill response equipment;
« provide financial assurance;
 repair/remediate damage to the environment; and
+ stop operations.

There are federal regulations imposed under the Fisheries Act for effluents from the mining, petroleum
refining, and pulp and paper sectors as well as the mercury cell chlor-alkali process. As well, the federal
Policy for the Management of Fish Habitat, established under this act, has an overall objective of ‘no net
loss’ of habitat with the goals relating to habitat conservation, development, and remediation of damaged
habitat. Certificates of Approval (CofA) for sewage works are issued under the Oruario Waier Resources Act.
In the past, the CofA was an approval to install poliution control equipment with the expected effluent
quality, used as the basis for design, sometimes shown in the CofA. Recently, new sewage work approvals
have begun to include effluent limits which are legally enforceable, since the required performance of the
treatment system is explicitly defined.

For non-compliance with legally enforceable limits, the Ministry’s approach is to develop an action plan to
return the discharger to compliance. Such a plan could include enforcement measures, abatement
negotiations or issuance of Control Orders.

For exceedence of guideline limits, regional abatement staff assess whether the exceedence caused or would
likely cause impairment to the receiving waters. If so, then enforcement actions may be initiated as for non-
compliant sources above. Otherwise, Ministry staff request dischargers to take voluntary abatement
measures and/or Ministry staff work together with the company to eliminate the exceedences.

Remedial actions are often complex, involving problem definition, development of appropriate remedial

measures, negotiation of abatement plans including public consultation, design, approval, construction and
commissioning of works, and may extend over several years in some situations.

49



Under the EPA, offenses may result in fines to individuals of up to $5,000 plus one year in jail for a first
offense, and up to $10,000 plus one year in jail for subsequent offenses. Corporations may receive penalties
of up to $50,000 and $100,000 for first and subsequent offenses, respectively.

Only the exceedences of legally enforceable limits in Control Orders, Requirement and Direction, and
Certificates of Approval could directly result in prosecutions under existing legislation. The guidelines in and
of themselves, are not directly legally enforceable. Consequently, a separate review of guideline limit
exceedences is provided.

The Ministry will continue to expect industrial dischargers to meet any numerical limits including guidelines
until they are replaced by the technology based requirements of MISA being phased in for major industrial
sectors over the next few years.

4.1.4 Non-Point Sources

There are limited controls under the OWRA and EPA for urban and rural/agricultural runoff. No control
strategies exist for the treatment of combined sewer overflows (CSOs). However, the province has worked
with municipalities to segregate sanitary and storm sewers to reduce CSOs and sewage treatment plant
bypasses. The MISA program will consider abatement requirements for CSOs. Stormwater quality
management is discussed in Section 4.1.4.4.

Guidelines for snow disposal and de-icing operations in Ontario require that snow dumps be located on land,
remote (greater than 600 feet) from surface water, and should not seriously obstruct natural drainage or
contaminate groundwater. The bulk use of de-icing compounds, other than salts, is restricted to special
circumstances (e.g. airport runways). A program is underway to control and mitigate leachate from salt
storage facilities.

Agriculture Canada and the Ontario Ministry of Agriculture and Food have instituted the Soil and Water
Environmental Enhancement Program (SWEEP) to educate farmers on new tillage, crop rotation and soil
conservation practices, and have provided soil testing services to assist in determining appropriate application
rates for fertilizers and lime. Under the Ontario Environmenial Protection Act, farmers are required to
comply with the 1973 Agricultural Code of Practice for Ontario to reduce contaminant loads to receiving
streams. The Ontario Ministry of the Environment has restricted application rates, times and contaminant
levels in sewage sludges applied to agricultural land (Table 4.6).

Ontario Ministry of Agriculture and Food’s Land Stewardship Program provides grants for the adoption of
conservation farming practices that will enhance and sustain agricultural production, and improve soil
resources and water management by 1) reducing soil erosion and soil compaction, 2) restoring soil organic
matter and structure, and 3) minimizing potential for environmental contamination from agricultural
practices. The Land Stewardship Program consists of four components: financial assistance, research,
education and extension, and program delivery and service.

The Farm Pollution Advisory Committee (FPAC) is comprised of four farmers appointed by the Minister of
the Environment under Section 3(1) of the Environmental Protection Act. The FPAC's role is to advise the
Minister about whether in a specific situation, animal waste is being handled and disposed of in accordance
with "normal farming practice”, and thereby not impacting the quality of nearby water bodies. This advise is
crucial to the Minister due to exemptions in the EPA for agriculture.

4.1.4.1 Shipping

Pleasure crafts are controlled by Ontario’s Boating and Marine Regulations, pursuant to the
Environmental Protection Act. Small boats must be fitted with holding tanks to contain wastewater, which are
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Table 4.6 Ontario Metal Criteria for Land Application of Sewage Sludge.”

Metals Maximum Permissible
Concentration (mg/kg solids)
Arsenic 170
Cadmium k7
Cobalt 340
Chromium 2,800
Copper 1,700
Mercury 11
Molybdenum 94
Nickel 420
Lead 1,100
Selenium 34
Zinc 4,200

* These values are for all aerobic sewage sludge and all dried and dewatered anaerobic sewage sludge.
Other regulations apply for liquid anaerobic sewage sludge.

emptied by special pumps at marinas. Non-waste water is not regulated under provincial regulations.
Commercial shipping activities that may affect water quality are regulated under the Canada Shipgng Act.
These regulations are discussed in Section 4.2.3.1.

The provincial Dangerous Goods Act reiterates the measures outlined under the federal

Transponation of Dangerous Goods Act. Provincial Guidelines for Environmental Protection Measures at
Chemical Storage Facilities recommend preventive procedures consistent with those of the Manufacturing
Chemists Association. For liquids, this would entail diked containment at a location away from piping and
drainage systems, the compatibility of liquids stored in proximity and the use of safety alarms. Gases and
volatile liquids are stored more safely in appropriately vented roof tanks with water deluge systems to
capture any escaping soluble compounds. All drainage and leakage from storage areas should be collected
and treated prior to disposal.

4.1.4.2 Spils

Part IX of the Environmernzal Protection Act, referred to as the "Spills Bill", deals with spills of pollutants into
the natural environment from or out of a structure, vehicle or other container, that are abnormal in light of
all drcumstances, and which cause, or are likely to cause, adverse effects. The "Spills Bill" establishes
notification requirements, responsibilities and compensation mechanisms, in addition to other factors. The
Ontario Spills Action Centre, whose origin was spawned by the "Spills Bill", coordinates the Ministry’s
response network, working closely with the Canadian Coast Guard, police and fire departments, and other
reporting centres, as well as downstream water users in Ontario and Michigan.

In the event of a spill OMOE spills response protocol involves site investigation, sampling and if required,
spill modelling in order to determine downstream impacts. In addition, the Chippewa County medical officer
of health is notified.

4.1.4.3 Sediment Quality

The quality of sediments is assessed against contaminant concentrations established in the 1978 Revised
Guidelines for Open Water Disposal of Dredged Spoils (Table 4.7). The OMOE allows open water disposal
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of dredged materials with contaminant levels less than established guidelines, providing existing water uses
are not affected. Any other suspected contaminants in the sediments are evaluated on a case-by-case basis.

Contaminated sediments constitute a significant environmental concern in the Great Lakes Basin, and
existing guidelines are under review by most agencies. Special advisory groups, such as the Polluted
Sediment Subcommittee under the Canada-Ontario Agreement, have been established to review sediment
guidelines and assessment criteria, to evaluate dredging activities and in-place remedial options, and to
provide expert advice on infilling practices. Under the EPA the OMOE can order the removal of
contaminated sediments.

Biologically-based Provincial Sediment Quality Guidelines for contaminant concentrations in sediments are
currently under development. The draft sediment quality guidelines are also presented in Table 4.7 (March
1991 version). They will replace the open water disposal of dredged material guidelines once approved.
These guidelines have been designed to address the significance of contaminants in in-situ sediment as
opposed to the dredged material open water disposal criteria which only incidently provide general guidance
on environmental protection. The sediment quality guidelines were developed specifically to protect those
aquatic organisms that are directly impacted by contaminated sediment, i.e., benthic organisms. The three
levels of ecotoxic effects are:

No Effect Level ~level at which no toxic effects have been observed on aquatic organism;
Lowest Effect Level -level of contamination which can be tolerated by the majority of
benthic organisms; and

Severe Effect Level -level at which pronounced disturbance of the sediment dwelling
community can be expected.

4.1.4.4 Stormwater

The Interim Stormwater Quality Guidelines (Draft) have been developed pintly by the Ontario Ministries of
the Environment (OMOE) and Natural Resources (OMNR) to address the need for stormwater quality
management in new developments in developing areas in Ontario. These guidelines are consistent with the
approach outlined in the Urban Drainage Design Guidelines (1987a). The purposes of these interim
guidelines are:
a) To provide guidance to OMOE and OMNR staff in the review of
planning documents and development proposals.
b) To provide guidance to OMOE and OMNR staff in the requirements,
evaluation and approval of stormwater management facilities for water
quality control for developments proposed under the Planning Act.
¢) To provide municipalities with OMOE’s information requirements for
the review of planning documents and planning proposals for
stormwater management facilities for stormwater quality control for new
developments.
d) To provide guidance to proponents for stormwater management for
water quality control. -

The Interim Stormwater Quality Guidelines are intended to be reviewed and updated on an ongoing basis.
Offices of the OMOE and OMNR request and review quality components of stormwater management
proposals for new development under the Planning Act. OMOE has the legislative authority to review and
approve stormwater treatment works under Section 24 of the Ontario Water Resowurces Act.

The Water Management Goals, Policies and Implementation Procedures of the Ministry of the Environment
(Ministry of the Environment, 1984) require conservation and remedial measures for the control of nonpoint
sources such as stormwater discharges if they are shown to cause or contribute significantly to violations of
the Provincial Water Quality Objectives.
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Table 4.7

Provincial Sediment Quality Guidelines (mg/kg, unless otherwise noted).

Ontario MOE Guidelines for Dredged Material Disposal in Open Water and the draft

Provincial Sediment Quality

Ontario MOE Guidelines”
Parameter predged M-ater.ial No Effect Lowest Severe
Disposal Guidelines Level Eftect Effect
l Level Level'
[ Total Phosphorus 1000 - 600 2000
Total Kjeldahl Nitrogen 2000 - 550 4800
Ammonia 100 - - -
Volatile Solids (Loss on 60,000 - - -
Ignition)
Oil & Grease 1,500 - - -
Arsenic 8 - 33
Cadmium 1 - 0.6 10
Chromium 25 - 110
Cobalt 50 - - -
Copper 25 - 16 110
Cyanide 0.1 - -
Iron 10,000 - 2% 4%
Lead 50 - 31 250
Manganese - - 460 1100
Mercury 03 0.2 2
Nickel 25 - 16 75
Silver 0.5 - - -
Zinc 100 - 120 820
Total PCBs 0.05 0.01 0.07 530
Total PAHs - 2 (11,000)
Hexachlorobenzene - 0.01 0.02 24
Aldrin - - 0.002 8
BHC - - 0.003 12
aBHC - 0.006 10
-BHC - - 0.005 21
r-BHC - 0.0002 (0.003)? (1®
Chlordane - 0.005 0.007 6
Total DDT - - 0.007 12
op+pp-DDT - 0.008 n
pp-DDD - 0.008 6
pp-DDE - - 0.005 19
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Table 4.7 (cont’d)

0 Provincial Sediment Quality
Ontario MOE. Guidelines”

P | i Guideines | NoEfect [ Lowest T Saver

Level Level®
Dieldrin - 0.0006 0.002 91
Endrin - 0.0005 0.003 130
Heptachlor - 0.0003 - -
Heptachlor Epoxide - - 0.005* s°
Mirex - - 0.007 130
Total Organic Carbon (TOC) - - 1% 10%

Note: Lowest Effect Levels and Severe Effect Levels for organic parameters are based on the 5th and 95th
percentiles, respectively of the Screening Level Concentration (SL.C) unless noted otherwise:
2-10% SLC. ®-90% SLC.

0 denotes tentative guidelines.

no guideline developed.

values <10 have been rounded to one significant digit, values greater than 10 have been rounded to
two significant digits.

Numbers in this column (organic parameters only) are to be converted to bulk sediment values by
multiplying by the actual TOC concentration of the sediments (to an maximum of 10%), e.g.,
analysis of a sediment sample gave a PCB value of 30 ppm and a TOC of 5%. The value for PCB
in the Severe Effects column is first converted to a bulk sediment value for a sediment with 5%
TOC by multiplying 530 X 0.05 = 26.5 ppm as the Severe Effect Level guidelines for that
sediment. The measured value of 30 ppm is then compared with this bulk sediment value and is
found to exceed the guideline.

The interim stormwater guidelines are applicable to any new development in developing areas reviewed
under the Planning Act. Application of the guidelines will depend on the sensitivity of the waterbody that the
stormwater is being discharged to. These guidelines could also provide direction in the review of
undertakings subject to the Environmental Assessment Act, other legislation or other agency programs.

The development criteria contained in the Interim Stormwater Quality Control Guidelines can be
implemented within legislative, policy and administrative procedures already available to the two ministries.
Therefore, it represents no new policy initiatives or development design techniques, rather, it formalizes how
established design and planning tools can be applied and how the two ministries can coordinate their
activities and effectively relate to other agencies.

Related Programs and Studies

The Ontario Urban Drainage Management Program (UDMP) is designed to encourage good drainage
planning and apply good practices in stormwater management, including preparation of Watershed Plans,
Master Drainage Plans, and Stormwater Management Plans; major and minor drainage systems in design,
and erosion and sediment control during construction. Two documents have been released by the Ontario
Urban Drainage Implementation Committee in support of the UDMP: Urban Drainage Design Guidelines,
1987, and Guidelines on Erosion and Sediment Control for Urban Construction Sites, 1987.
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The UDMP deals mainly with stormwater quantities. Control of stormwater pollution in new developments
is envisioned mainly as erosion and sediment control during construction. The UDMP is voluntary at this
time. This position will be re-evaluated after sufficient experience is gained.

OMOE’s Pollution Control Planning (PCP) Program funds the abatemnent of pollution in existing urban

areas. This PCP Program is carried out on an "as needed basis”, separately from urban drainage planning
such as Master Drainage and Stormwater Management Plans. The PCP Program does; however, provide
input to urban drainage planning activities where multi-source water quality problems (especially wet weather
sources) exist. ’ ‘

4.1.5 Wetlands and Shorelands

Physical alterations to Ontario Crown lake, river and stream beds and adjacent to shorelands are regulated
by the Public Lands Act (1980). This act provides for a work permit and associated review process which,
among other things, allows authorities to ensure critical fish and wildlife habitat will not be destroyed or
harmed by the work proposed. Fisheries habitat such as spawning, nursery and feeding sites, as well as
migration routes, is afforded more direct protection by means of the Fisheries Act. This is a federal statute
which is enforced by both provincial and federal agencies.

Ontario provincial agencies and the federal government have entered into a Habitat Management Agreement
whereby fish habitat, which includes many wetland areas, is to be protected and opportunities for
rehabilitation are considered where feasible. A draft wetlands policy is currently under review and is
expected to be in place soon. It will give special recognition to the values provided by the most significant
classes of wetlands in the province.

4.1.6 Solid, Liquid & Hazardous Waste Controls

Solid and hazardous waste programs are implemented by the provincial government mainly under the
Environmental Protection Act. The EPA Waste Management-General Regulations describe the classification
and approval of waste disposal sites and waste management systems. Standards for the location,
maintenance and operation of a landfill site are outlined, including measures to be taken for the collection
and treatment of contaminants for the prevention of water pollution. These include locating the landfill site
above, or isolated from, the maximum ground water level to protect the aquifer, and allowing sufficient
distance from water sources to prevent contamination, unless all leachate is collected and treated. The
implementation of the Waste Management General Regulations and related policies are sutnmarized in "The
Incorporation of the Reasonable Use Concept into the Ground Water Management Activities of the Ministry
of the Environment.” In addition to landfill record-keeping requirements, an expanded manifest system was
recently implemented under EPA Regulation 309 to ensure the registration of wastes by generators, and
proper handling, shipping and disposal by carriers and receivers. The Hauled Liquid Industrial Waste
Disposal Sites Regulations (EPA Regulation 808) prescribes standards for the operation and maintenance of
all Ministry-approved industrial sites. One requirement is that ground water and surface water quality in and
around the site shall be regularly monitored.

The Guidelines for the Treatment and Disposal of Liquid Industrial Wastes in Ontario applies to Ministry-
approved waste treatment and disposal processes or sites (except those covered by other regulations or
guidelines). These Guidelines list various industrial wastes and recommend a corresponding treatment and
disposal process.

The provincial Waste Management PCB Regulations require owners or generators of PCB wastes to keep
records regarding the waste’s nature, quantity, storage method and location on-site (or transportation offsite),
while awaiting final resolution of the waste. Standards for the location, maintenance and operation of mobile
PCB destruction facility waste disposal sites are included in the Mobile PCB Destruction Facilities

55



Regulation. Two such companies operate in Ontario. Maximum point of impingement levels are imposed
on air emissions of PCBs, chlorinated dibenzodioxins, and chlorinated dibenzofurans. All solid wastes
generated must be disposed of at a certified waste disposal site.

4.1.7 Pesticides

The provincial Pesticides Act (1980) prohibits, in general, the discharge or emission of pesticides that would
cause or be likely to cause damage to the environment, animal or plant life, or human health greater than
the impairment that would necessarily result from the proper use of the pesticide. A license to carry out
exterminations and other requirements such as application methods, permits, safety precautions, and use
restrictions for specific pesticides are outlined in the Pesticides (General) Regulations.

The only agricultural pesticide program is the Integrated Pest Management Program, administered by
OMAF, which provides advice on pesticide use to farmers. This program is not directed at environmental or
water quality protection.

4.1.8 Air Quality

Air quality in Ontario is regulated under Regulation 308 of the Ontario Environmental Protection Act. Under
this regulation, the Ministry of Environment may prepare an "Air Pollution Index” to express the relative
levels of air pollution. As an index level is approached or exceeded, the Ministry of Environment, in
consultation with the Ministry of Health, may order curtailment of the operation of sources of air pollution.
The Regulation also identifies the maximum concentration of contaminants at a point of impingement from a
source of contaminant, other than a motor vehicle. The maximum concentrations are outlined in

Appendix 4.2.

Monitoring is most extensive for ozone, sulphur dioxide, carbon monoxide, total suspended particles and
particle-bound lead. Less extensive monitoring is conducted for oxides of nitrogen, hydrocarbons, reduced
sulphur and other constituents of the particulate matter. Ontario MOE also conducts ambient air quality
monitoring in Sarnia, Windsor and Sault Ste. Marie, measuring similar parameters as above. A report is
issued annually.

The Ontario MOE Air Resources Branch conducts studies of long range transportation and deposition to the
Great Lakes, specifically for toxic contaminants. There is one permanent air monitoring station, near Lake
Huron, involved in this study area.

4.1.9 Fish Consumption Advisories

Ontario has established concentration limits for boneless skinless fillets of dorsal muscie based on guidance
from Health and Welfare Canada and the Federal Food & Drug Act (Table 4.8). Ontario has used these
limits to establish restricted consumption guidelines. Fish contaminant data is not generally evaluated on the
basis of mean or average contaminant values. Rather a geometric regression analysis of length versus
contaminant concentration is done to determine at what size a particular sample collection analyzed
individual may exceed a particular Health and Welfare Canada criterion. At the size where the
concentration exceeds the criterion, restricted consumption is advised (or no consumption, in the cases of
women of child-bearing age and children under 15 years of age) for fish in that size category and above.
Mercury also has a "No Consumption” guideline, above which no consumption is advised for all populations.
Ontario publishes its consumption advisories for various fish species, sizes and locations annually in "Guide
to Eating Ontario Sport Fish".



Table 4.8 Canadian Legal Limits for contaminants in commercial fish (mg/kg).

Parameter Concentration in Edible
Portion H&WC"

Total Mercury 0.5

PCBs 20
Dieldrin 017

DDT + metabolites 5.0

Endrin 01t
Heptachlor/H. epoxide oat
Lindane 01t

Mirex 0.1
2,3,7,8-TCDD 0.000020%
Lead 10§
Toxaphene 01t
Chlordane 0.1
Malathion 0.1
Parathion 0.1

* US. EPA. 1989. Assessing Human Health Risks from Chemically Contaminated Fish and Shellfish:

A Guidance Manual. September 1989. EPA-503/8-89-002. Washington D.C.

t Legal limit for agricultural chemicals in general.
* Currently under review.
§ In areas where lead is considered to be in the organic form.

While there are no Federal guidelines for the levels of copper, nickel, zinc, cadmium, manganese, chromium,
arsenic, and selenium in fish, they are usually not detected in trace levels in Ontario sport fish. Based on the
guidelines for levels in other food stuffs, there is no need to suggest restrictions on the consumption of fish.
This is also the case for hexachlorobenzene.

4.1.10 Drinking Water Objectives

The Ontario Drinking Water Objectives (ODWOs) are used to assess the suitability of surface water supplies
for treatment and public consumption. The ODWOs specify that three types of drinking water quality
objectives shall be recognized; Maximum Acceptable Concentrations, Interim Maximum Acceptable
Concentrations, and Maximum Desirable Concentrations. These are described below. Drinking water
quality objectives are provided in Appendix 4.3.

Masi ble C ion (MAC

This term is used for limits above which there are known or suspected adverse health effects. The presence
of a substance in drinking water at a level in excess of its maximum acceptable concentration shall be
grounds for rejection of the water unless effective treatment is available. The length of time the maximum
acceptable concentrations can be exceeded without injury to heaith will depend on the nature and
concentration of the contaminant; however, no drinking water can be permitted to exceed these limits
continuously. The MACs are developed under the authority of the Ontario Water Resources Act. They are
based on known or suspected human heaith effects and may be made into enforceable standards through
inclusion in Certificates of Approval. The proposed Saf Drinking Water Act, however, would make them
enforceable standards.
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Interim Maxi : ble C ion (IMAC)

This term is used to describe limits for substances of current concern with known chronic effects in mammals
and for which there are no established maximum acceptable concentrations. Although toxicological,
epidemiological and health data are available for such substances the data are subject to public and scientific
debate before agreement on a maximum acceptable concentration. The IMAC will generally be a
conservative value subject to change as more precise information becomes available. When a substance is
detected at a concentration above its IMAC, it will signal the need for more sampling and investigation.
Requirements for corrective action will be on a case-by-case basis.

scsthetic Obiect

This term (formerly "Maximum Desirable Concentration’) is used for limits on substances which, when
present at concentrations above the objectives, are either aesthetically objectionable to an appreciable
number of consumers or may interfere with good water quality control practices. These limits are not legally
enforceable; however, should not be exceeded whenever a more suitable supply or treatment process is, or
can be made available at a reasonable cost.

Application of Limi

A water supply system is defined as including the works and auxiliaries for collection, treatment, storage and
distribution of the water from the source of supply to the free-flowing outlet of the ultimate consumer.

The limits apply to all water supply systems which provide water for domestic purposes and serve more than
five private residences or are capable of supplying water at a rate greater than 0.5 litres per second
(OWR/Act, 1980). Although a water supply serving five or fewer private residences is excluded from the
application of the limits, it is desirable that the quality of water from these supplies should not be inferior to
that supplied to the public in general.

The establishment of a limit should not be regarded as implying approval of the degradation of a high quality
supply to the specific level. The limits have been derived from the best information currently available;
however, the development of drinking water objectives is an ongoing process. Scientific knowiedge of the
complex inter-relationships that determine water quality continues to increase, as does the understanding of
the physiological effects of the substances present in water. Also, new chemical substances are continually
introduced into the environment, many of which may contaminate drinking water supplies. Therefore, it may
be necessary to revise the established limits or determine limits for other substances as additional and more
significant data become available.

4.1.11 Water Treatment Processes

Water treatment processes may be operationally divided into two categories: conventional and specialized
treatment. Conventional treatment is considered to be processes that are oonﬁnonly used to condition
surface and groundwaters. Specialized treatment is used for unusual or uncommon treatment requirements,
particularly for the control of specific contaminants such as trace organic chemicals. Components of
treatment processes and their modification of water quality are summarized in Table 4.9.

Conventional treatment mostly involves coagulation/flocculation, sedimentation and filtration. The main
technologies for specialized treatment include adsorption, air stripping, ion exchange/removal and oxidation.



Table 4.9 Water treatment processes.

I[ Process Purpose j

Aecration Removal of volatile taste and odour compounds and other dissolved
gases (i.e. H,S, CH)

Oxygenation and deoxygenation

Oxidation (iron)

Presedimentation Removal of readily settleable particulate matter

Chemical Oxidation Disinfection, biological control

Taste and odour control

Oxidation of dissolved metals (iron, manganese)

Oxidation of some organic chemicals; colour removal enhancement

Coagulation-flocculation Destabilization of colloidal material and macro-molecules and

agglomeration of settieable or filterable particulates for the removal
of turbidity and colour

Sedimentation Removal of settleable flocculated particulates prior to filtration

Filtration Removal of particulates, polishing of water through physical and
chemical /biological processes
Dual chemical-physical filters (iron and manganese removal)

Softening Reduction in hardness through the removal of calcium and
magnesium by precipitation or ion exchange
Carbon Adsorption Taste and odour control

Colour reduction assistance
Removal of some organic chemicals including trihalomethane
precursors

4.2 CANADA

4.2.1 Environmental Legislation Relevant to the Great Lakes

Under the Canadian Consawution Act of 1867, the provinces and territories have been given authority over
most natural resources and water quality except on federal property, international issues and in other specific
areas of federal jurisdiction. However, the federal government acts in an advisory capacity on many issues by
recommending guidelines to the provinces. Table 4.10 lists the significant legislation from which specific
environmental regulations and programs are derived.

4.2.2 Point Sources

The Fisheries Act is the most significant Federal Statute for the protection of fish habitat from chemical
pollution. Promulgated in 1977, the habitat protection provisions of the Act provide for the protection of fish
and fish habitat from disruptive and destructive activities. Section 33(2) of the Act provides comprehensive
powers to protect fish, fish habitat and human use of fish by prohibiting the discharge of deleterious
substances to Canadian Fisheries waters and is legally enforceable when an impact on fish or fish habitat can
be shown. A deleterious substance is defined by Section 33(11) as any substance or water that has been
processed or changed which, if added to the system, would degrade the quality of the water so that it is
rendered deleterious to fish or fish habitat.
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Table 4.10 Canadian Environmental Legislation.

Media or Activity Addressed
Canada Legisliation AlB|CIDIEIFIGIH|I]JlK]ILIM
Fisheries Act’ 113|1|1|1]3]3 3 3
Canada Water Act 212|3 2
Canadian Environmental Protection Act 313(3)j1]1j1}jt14f2]1 112
(CEPA)* 1
Food and Drug Act 31313 1
Canada Shipping Act’ 313 1 1
Trans ponation of Dangerous Goods Act 1 3
(TDGA) 1
Pest Control Products Act (PCPA)
Environmental Contaminants Act (repealed)*
* Significant Act elaborated on in the text.
Key 1o Codes
A: Ambient Surface Water and Ground Water K: Spills and Shipping Activities
Quality and Management L: Drinking Water Quality Control and
B: Sediment Quality and Management Management
C: Biota Quality, Habitat Management and Habitat M: Fish Consumption Guidelines or Advisories
Protection
D: Industrial Point Source Discharge Control 1: Legislation is responsible for legally enforceable
E: Mounicipal Point Source Discharge Control standards and/or has direct authority over the
F: Solid and Hazardous Waste Management media or activity.
G: Pesticide Manufacture and Management 2: Legislation provides non-enforceable guidance
H: Urban Runoff and Combined Sewer Overflow or authority over media or activity.
Management 3: Legislation is not directly applicable to the
I Air Point Source Discharge and Ambient Air media or activity, but media/activity may be
Quality Control impacted by execution of its legislative mandate.

J: Agricultural Land Management

Federal effluent regulations and guidelines for various industrial sectors are promulgated under Section 36 of
the Fisheries Act, and are based on the application of best practicable technology. In general, regulations set
national effluent limitations that apply to new and expanded plants, and guidelines set minimum acceptable
standards that apply to existing plants. To date, Fisheries Act regulations and guidelines have been
promulgated for the pulp and paper, mining, petroleum refining, metal finishing, chlor-alkali and mercury
sectors. Some of these regulations and guidelines are currently being updated. Only one of these
regulations, the Pulp and Paper Effluent Regulations and Guidelines (1991), has applicability to the

St. Marys River.

Federal guidelines for effluent quality and wastewater treatment at federal establishments apply to all
effluents discharged from landbased establishments under the direct authority of the federal govenment,
excluding vehicles and vessels. These guidelines have been developed and are administered by Environment
Canada, and are revised and amended periodically to reflect new developments in technology and changing
circumstances. Effluent guidelines for wastewater from federal facilities are to be equal to or more stringent
than provincial standards. The guidelines contain both general and specific limits, and apply primarily to
domestic-type effluents. General limits describe, qualitatively, the effluent quality (e.g., it should be free
from materials harmful to aquatic life). Specific limits set numerical concentrations for conventional
poilutants (Table 4.11).
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The Canada Water Act provides for water quality management authorities under agreement with the province
of Ontario. The Canada-Ontario Agreement Respecting Great Lakes Water Quality (COA) covers water
quality objectives, monitoring requirements and shared cost programs. This agreement is a public contract
between the federal and provincial government in which those governments agree to undertake and
coordinate activities within their jurisdiction to fulfil the GLWQA requirements.

All but Section 9 of the Environmental Contaminants Act has been repealed and replaced by the Canadian
Environmental Protection Act, 1988 (CEPA). Under this legislation, the federal government restricts the
phosphorus content in detergents to 5 percent by weight (expressed as phosphorous pentoxide) or 2.2 percent .
by weight (expressed as elemental phosphorous). In addition, the act identifies specific chemicals subject to
regulation. Chemicals which are currently prohibited from commercial, manufacturing or processing uses
include certain polychlorinated biphenyls (PCBs), dodecachloropentacyclodecane, certain polybrominated
biphenyls, chlorofluoro-carbons and polychlorinated terphenyls. In addition, draft regulations have been
prepared under this act for pulp and paper mills to prohibit the commercial, manufacturing or processing
uses of certain chlorinated dioxins and furans as well as to regulate their maximum concentrations in
products and environmental releases. Regulations can also be developed for other chemicals if the chemical
is demonstrated to be toxic.

Municipal effluent objectives have been recommended to the provincial governments who, in turn, have
established minimum treatment requirements for their municipal facilities by limiting the concentration of
total phosphorus in their effluents.

Tabie 4.11 Canadian and Ontario Effluent Guidelines.
Ontario Canadian
Parameter Industrial Effluent Municipal Effluent
Objectivas Objectives

BODS (mg/L) 15 20
Suspended Solids (mg/L) 15 25

Oil and Grease (mg/L) 15 15
Ammonia-Nitrogen (mg/L) 10 -
Fecal Coliforms MF/100 ml - 400

pH SU units 5595 6-9
Total Phenols (mg/L) 0.020 0.02
Total Phosphorus (mg/L) - 1
Total Residual Chlorine (mg/L) - 0.5
Cadmium (mg/L) 0.001 -
Chromium (mg/L) 1.0 -
Copper (mg/L) 1.0 -
Lead (mg/L) 1.0 -
Mercury (mg/L) 0.001 -
Nickel (mg/L) 1.0 -
Tin (mg/L) 10 -
Zinc (mg/L) 1.0 -
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4.2.3 Non-Point Sources

The Soil and Water Environmental Enhancement Programme (SWEEP) has been instituted by Agriculture
Canada and the Ontario Ministry of Agriculture to educate farmers about new technologies, the benefits of
crop rotation, and other soil conservation practices. New agricultural practices such as these are being
promoted in an effort to reduce contaminant and nutrient loadings and soil erosion to adjacent surface water.

4.2.3.1 Shipping

The Canada Shipging Act controls pollution from ships. Regulations have been passed under this Act
directed at shipping activities that may impact water quality, including the control of the discharge of oil,
vessel wastes and shipboard wastes. Under these regulations, the vessel may be fitted with a patent sewage
treatment plant, which treats sewage to secondary standards, and reduces both suspended solids and the five
day biological oxygen demand to 50 mg/L. The alternative requires the vessel to be fitted with a holding
tank which must be emptied on shore. In both cases, a 90 percent reduction occurs, and the remaining
treated effluent is disinfected.

The protection of the environment and human health from chemical spills during transportation or storage is
regulated by both the provincial and federal governments. The Transponation of Dangerous Goods Act
prescribes safety requirements, standards and safety marks on all means of transport across Canada.

4.2.4 Hazardous Waste Control

Environmental Protection Act, Environment Canada has the authority to control the manufacture, transport,
use, disposal, import and export of chemicals and wastes (e.g. PCBs, PCB products and Mirex). The main
thrust of this Act is the creation of 1) the Domestic Substances List, which will eventually be a list of all
chemicals manufactured and imported to Canada, including toxicity data; 2) the Priority Substances List,
which is a list of chemicals under active study by Environment Canada due to concerns over their toxicity;
and 3) the Toxic Substances List, which is a list of all chemicals deemed a danger to the environment and for
which regulations must be promulgated. The Toxic Substances List includes PCBs, polybrominated
biphenyls, chlorofluorocarbons, polychlorinated terphenyls, asbestos, lead, mercury and vinyl chloride.

4.2.5 Pesticides

The principal statute controlling pesticides in Canada is the Pest Conzrol Products Act (PCPA) administered
by Agriculture Canada. The PCPA sets out regulations regarding the registration, safety and manufacturing
of control products to protect human health, and the host plant, animal or article.

Registering pesticides and other control products under the PCPA in Canada provides additional information
on registration and labelling requirements such as warning symbols and content description. Under the
PCPA, the Minister of Agriculture Canada can establish independent Boards of Inquiry to advise him/her on
whether pest control products should be registered. For example, in the recent case of alachlor, a Board of
Inquiry was established and then disbanded after making their recommendation to the Minister.

Nonregulatory programs at the federal level include a pest management scheme that may reduce reliance on

pesticides. The principal approach to reducing reliance on chemical pest control is known as integrated pest
management, and is currently being researched by Agriculture Canada.
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4.2.6 Air Quality

The Canadian Clean Air Act was repealed and replaced by the Canadian Environmental Protection Act.
CEPA regulates atmospheric emissions of toxic chemicals including asbestos (from mines and mills), lead
(from secondary smelters), mercury (from chlor-alkali mercury plants) and vinyl chloride (polyvinyl chloride
plants). CEPA can aiso be used to regulate any toxic substance which is released into the air and which
creates, or may reasonably be anticipated to create, air pollution in other countries.

Air quality objectives have also been established as a guide in developing programs to reduce the damaging
effects of air pollution. The national objectives assist in establishing priorities for reducing contaminant
levels and the extent of pollution control needed, provide a uniform yardstick for assessing air quality in all
parts of Canada, and indicate the need for and extent of monitoring programs. The Maximum Acceptable
Level is intended to provide adequate protection against effects on soil, water, vegetation, materials, animals,
visibility, personal comfort and well-being. The Maximum Desirable Level defines long-term goals and
provides a basis for an anti-degradation policy in unpolluted areas of the country. The Maximum Tolerable
Level denotes concentrations of air contaminants that require abatement without delay to avoid deterioration
of air quality to a level that endangers the prevailing Canadian lifestyle or, ultimately, pose substantial risk to
public health.

4.2.7 Fish Consumption Advisories

The federal Food and Drug Act authorizes Health and Welfare Canada to establish tolerances for chemical
substances in fish and fishery products intended for human consumption. These criteria have been adopted
by the Province of Ontario, and are discussed in Section 4.1.9.

4.2.8 Great Lakes Water Quality Working Group

A federal interdepartmental Great Lakes Water Quality Working Group has been established to encourage
interdepartmental cooperation in government programs which are designed to help restore and secure the
chemical, physical and biological integrity of the Great Lakes. More specific objectives of the Working
Group include ensuring and preserving an adequate water quality and quantity for use by wildlife, fish and
other organisms, and humans.

4.3 MICHIGAN AND UNITED STATES

4.3.1 Water Quality Standards

Existing and future uses of Michigan surface waters are protected under the Michigan Water Resources
Commission Act, 1929 PA 245, as amended. The Act, under Sections 2 and S, provides for the Part 4 Rules
of the Water Resources Commission (WRC) which are Michigan’s Water Quality Standards (WQS). These
Standards (1) establish water quality requirements applicable to the Great Lakes, their connecting waterways,
and all other surface waters of the state, (2) protect public health and welfare, (3) enhance and maintain the
quality of water, (4) protect the state’s natural resources, (5) meet the requirements of the federal Clean
Water Act, (6) are consistent with the U.S.-Canada Great Lakes Water Quality Agreement, and (7) are
legally enforceable.

The WQS, filed with the Secretary of State on November 14, 1986, were approved by the U.S. EPA pursuant
to Section 303 of the Clean Water Act. Therefore, Michigan WQS supersede the U.S. EPA criteria for
Michigan surface waters. This discussion focuses on the Michigan WQS. Copies of the Water Resources
Commission Act and the Water Quality Standards are available upon request from the Michigan Department
of Natural Resources (MDNR), Surface Water Quality Division.
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Michigan WQS are currently undergoing a triennial review, as required by the Clean Water Act. No
substantive changes to the standards are proposed at this time. Therefore, the following discussion will also
be applicable once the new standards are approved. As part of the triennial review, a comparison was made
of Michigan's WQS and the Great Lakes Water Quality Agreement (GLWQA) objectives. The WQS were
found, overall, to be consistent with the goals and specific objectives of the GLWQA. The report of the
comparison is provided in Appendix 4.4.

The Water Quality Standards designate specific uses as a minimum basis for which all Michigan surface
waters must be protected. These uses include agricultural, industrial, and public water supply; use by
warmwater fish, other indigenous aquatic life, and wildlife; navigation; and partial body contact recreation
(e.g. fishing and boating). Additional protection is afforded to waters that are protected for use by coldwater
fish; this includes the Great Lakes, their connecting waters (except for the Keweenaw Waterway), and all
waters designated by the Michigan Department of Natural Resources (MDNR) as trout streams or trout
lakes. All waters of the state are designated for, and shall be protected for, total body contact recreation
(e.g. swimming) from May 1 to October 31. The WQS also specify that all waters be protected for the most
restrictive of all applicable designated uses. The standards also define parameters and criteria levels
necessary to protect a waterbody for its designated uses. Specific WQS are stated which set forth minimum
and maximum levels for certain water quality parameters (Table 4.12).

Toxic substances are controlled under a narrative rule (Rule 323.1057) specifying that they shall not be
present in Michigan waters at concentrations that are, or may become, injurious to the public health, safety
or welfare; plant and animal life; or the designated uses of those waters. Rule 57 is applicable to the 256
chemicals and classes of chemicals listed on the 1984 Michigan Critical Materials Register; the priority
pollutants and hazardous chemicals in the Code of Federal Regulations; and any other toxic substances
determined by the WRC to be of concern at a specific site.

Specific, allowable levels of toxic substances may be established by the MDNR under Rule 57. Specific
guidelines for the development of allowable levels of toxic substances in surface water have been developed
and are available upon request from the MDNR, Surface Water Quality Division. Following these
guidelines, concentrations of toxic substances in surface water necessary to protect aquatic life, wildiife and
human health (life cycle safe and cancer risk) are calculated. The most restrictive concentration is used as
the allowable level in surface water. Alowable levels of toxic substances in surface water are given in
Table 4.13. Allowable levels for certain toxic substances may be water body specific. For example, the
toxicity of some heavy metals is dependent on the hardness of the water. Therefore, allowable levels for
those metals are also dependent on water hardness.

Portions of waterbodies can be designated as mixing zones which are defined as areas where point source
discharges are mixed with the receiving water. However, there are several requirements that apply to the
water quality within the mixing zone. As a minimum restriction, waters may not be acutely toxic to fish or
fish food organisms anywhere within the mixing zone. Exposures in mixing zones may not cause deleterious
effects to populations of aquatic life or wildlife, and the mixing zone shall not prevent the passage of fish or
fish food organisms in a manner which would result in adverse impacts on their immediate or future
populations.

The Water Quality Standards are minimally acceptable water quality conditions. Ambient water quality
should be equal to or better than the Water Quality Standards 95 percent of the time. Antidegradation
requirements exist for waters that have better water quality than the established Water Quality Standards, or
that is needed to protect existing uses. The Antidegradation Rule of the WQS states that waters may not be
lowered in quality unless it is determined by the WRC that degradation of the these waters will not impair
designated uses or be unreasonable and against public interest in view of the existing conditions.
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Table 4.12 Summary of Michigan Surface Water Quality Standards.

Parameter

Limit

Turbidity, Color, Oil
films, Solids (floating,
suspended or
settieable), Foams,
Deposits

Waters of the state shall not have any of these unnatural physical properties
in quantities which are or may become injurious to any designated use.

Total dissolved solids
(TDS)

The addition of any dissolved solids shall not exceed concentrations which are
or may become injurious to any designated use. In no instance shall they
exceed S00 mg/L monthly average or 750 mg/L maximum for any waters of
the state.

Concentration (pH)

Chlorides A maximum of 125 mg/L monthly average is allowed for waters of the state
designated as public water supply sources, except for the Great Lakes and
their connecting waters where chlorides shall not exceed a 50 mg/1L. monthly
average.

Hydrogen Ion 6.5-9.0 in all waters of the state. Any artificially induced variation in natural

pH shall remain within this range and shall not exceed 0.5 units of pH.

Taste and Odour

Waters of the state shall contain no taste-producing or odour-producing
substances in concentrations which impair or may impair their use for a
public, industrial or agricultural water supply source or which impair the
palatability of fish.

Toxic Substances

Substance specific as determined by Rule 57. (See text for description, and
Table 4-13 for Rule 57(2) levels.)

Radioactive Substances

Standards prescribed by the U.S. Nuclear Regulatory Commission and the
U.S. Environmental Protection Agency.

Phosphorus

1.0 mg/L as a maximum monthly average for effluent discharges.

Nutrients

In addition to the maximum phosphorus discharge levels allowed, nutrients
shall be limited to the extent necessary to prevent stimulation of growths of
aquatic rooted, attached, suspended and floating plants, fungi or bacteria,
which are or may become injurious to the designated uses of the waters of
the state.

Fecal Coliform

All waters of the state shall contain not more than 200 fecal coliforms per 100
millilitres as determined on the basis of a geometric average of any series of 5
or more consecutive samples taken over not more than a 30-day period. This
concentration may be exceeded if such concentration is due to uncontrollable
nonpoint sources. The WRC may suspend this limit from November 1
through April 30 upon determining that designated uses will be protected.

Dissolved Oxygen
(DO)

A minimum of 7 mg/L in all Great Lakes and connecting waterways, and
lakes and streams designated for coldwater fish. In all other waters a
minimum of 5 mg/L shall be maintained.

Temperature

No heat load which would warm receiving waters at the edge of the mixing
zone more than 3 degrees Fahrenheit above existing natural water
temperature for the Great Lakes and their connecting waters; 2 degrees
Fahrenheit for coldwater streams; and 5 degrees Fahrenheit for warmwater
streams.
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Table 4.13 Allowable Levels of Toxic Substances in Surface Water. January 15, 1991 Update.

Rule 57(2)
Chemical Name Allowable Leve! Basis" Comments
ot)

Arsenic 184.0 ACV

Cadmiumn & Inorganic Salts 0.41 ACV 1
Chromium & Inorganic Salts 48.10 ACV 1
Copper & Inorganic Salts 10.72 ACV 1
Cyamde 40 ACV

Lead & Inorganic Salts 288 ACV 1
Nickel & Inorganic Salts 334 ACV 1
Selenium & Inorganic Salts 200 TLSC

Silver & Inorganic Salts 0.1 ACV

Zinc & Inorganic Salts 49.57 ACV 1
Molybdenum 800.0 TLSC

Paraquat 16.0 ACV

PCB 0.00002 CRV 2
Formaldehyde 171.0 TLSC 2
DDT 0.0023 CRV 2
Phenol, 2,4-dinitro 9.8 ACV

Carbon tetrachloride 200 CRV 2
Chlordane 0.00053 CRV

Lindane 0.097 CRV 2
Phenol, 4-chloro-3-methyl 44 ACV

Dieldrin 0.0000315 CRV

Aniline 40 ACV 2
Acetone 500.0 TLSC

Chloroform 430 CRV 2
Hexachloroethane 13.0 CRV 2
Benzene 60.0 TLSC 2
Ethane, 1,1,1-trichloro 117.0 ACV

Bromomethane 11.0 ACYV

Vinyl chloride 31 TLSC 2
Methylene chloride 59.0 ACVYV 4
Ethylene oxide 56.0 CRV 2
Bromoform 65.0 ACV

Bromiodichlorome thane 240 TLSC

Ethylene, 1,1-dichloro 26 CRV 2
Heptachlor 0.002 CRV
Hexachlorocyclopentadiene 0.5 ACV

Isopborone 860.0 ACV

Propane, 1,1-dichloro 64.0 CRV

Ethane, 1,1,2-trichloro 65.0 CRV 2
Trichloroethylene 94.0 ACV 2
Acrylamide 900.0 TLSC

Ethane, 1,1,22-tetrachloro 30.0 TLSC 2
Pentachiorophenol = pH 8.1 2023 ACV 3
2.4,6-Trichlorophenol 1.5 CRV 2
Dinoseb 0.80 ACV 3
Naphthalene 29.0 ACV

Berzidine, 3,3-dichloro 0.06 CRV 2,4
Benzidine 0.0399 CRV 24
Silvex 213 HLSC

Acetic Add, 2,4-dichlorophenoxy 46.7 ACV

Benzene, 1,2-dichloro 70 ACV

Pbenol, 2-chloro 10.0 ACV

Ethylbenzene 30.0 ACV

Styrene 19.0 CRV 2
Benzene, 1,4-dichloro 15.0 CRV 2
Phenol, 4-chloro 93 ACV




Table 4.13 cont'd

Rule 57(2)
Chemical Name Allowable Level Basis’ Comments
(uol)

Ethylene dibromide 110 CRV 2,4
Acrolein 30 ACV

Ethane, 12-dichloro 560.0 CRV 2
Acrylonitrile 220 CRV 2,4
Toluene 100.0 ACV

Chlorobenzene 7.0 ACY

Phenol 1100 HLSC
Bis(2-chloroethyl)ether 420 CRV 2
Bis(2-chloroethoxy) methane 4.60 TLSC
Hexachlorobenzene 0.0018 CRV 2
Benzene, 1,2,4-trichloro 20 HLSC

Phenol, 2,4-dichloro 31.74 ACV 3
1,4-dioxane 2000.0 CRV 2
Chlorodibromomethane 29.0 TLSC
Tetrachioroethylene 16.0 CRV 2
Ethylene, t-1,2-dichloro 300.0 ACV

Benzene, 1,3-dichloro 179.0 ACV
1,2,3,4-Tetrachlorobenzene 0.76 HLSC

Xylene .0 ACV

Tetra n-butyl ammonium bromide 140.0 TLSC

23,78-TCDD 0.000000014 CRV 2,4
Di-n-propyl formamide 63.0 TLSC

Mercury, methyl 0.0013 HLSC

Vanadium 373 TLSC

Ammonia, unionized (coldwater) 200 ACV

Ammonia, unionized (warmwater) 50.0 ACV

Fluorides (soluble fluorides) 2000.0 TLSC

Chlorine 6.0 ACV

Hydrogen sulfide 0.55 ACV

DBNPA 4.0 ACY

Chromium, hexavaient 20 ACV
bis(chlorobutyl)ether 60.0 TLSC

Comment Codes

“ACV = Aquatic Chronic Value

TLSC = Terrestrial Life-cycle Safe Concentration
CRV = Cancer Risk Value

HLSC = Human Life-cycle Safe Concentration

Rule 57(2) Lewel is based on a water hardness of 100 mg/L (as CaCO,).

This chemical is regulated as a carcinogen. The Rule 57(2) Level is not necessarily based on its 1 in 100,000 cancer risk value.
Rule 57(2) Lewel is based on a pH of 8.0. :

Professional Judgement was used - minimum data not available.

w2 -

The rules also declare that Michigan waters which do not meet the Water Quality

Standards shall be improved to meet those Standards. Where the water quality of a certain waterbody does
not meet the Water Quality Standards as a result of natural causes or conditions, further reduction of water
quality is prohibited.

4.3.1.1 Great Lakes Initiative

The Great Lakes Initiative (GLI) is a joint effort by the U.S. EPA and the eight Great Lakes states to
coordinate activities under the Federal Clean Water Act (CWA) to meet the goals of the Governors Great
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Lakes Toxic Substances Control Agreement, and to achieve the objectives of the Great Lakes Water Quality
Agreement (GLWQA). The GLI will provide a basis for proceeding toward the long term goal of virtual
elimination of the discharge of toxic substances to the Great Lakes, and for negotiating Great Lakes
programs and water quality objectives with Canada under the GLWQA.

The GLI will develop numeric water quality criteria for a select list of chemicals and a narrative procedure
for developing water quality criteria for other chemicals. In both cases, the water quality criteria will include
criteria for the protection of human health, wildlife and aquatic life. The GLI will also address issues such
as mixing zones, procedures for establishing water quality-based effluent limits in permits, biomonitoring
requirements, pollution prevention, and antidegradation. The expected outcome of the GLI is to develop
guidance which will be used by the Great Lakes States in reviewing and revising their water quality
standards. The projected completion date of the GLI is late 1991,

4.3.2 Point Source Discharge Permits

Effluent requirements for wastewater discharged to Michigan surface waters are established in National
Pollutant Discharge Elimination System (NPDES) permits. The NPDES permitting system was established
for the entire nation in 1972 by the federal Water Pollution Control Act ("Clean Water Act"; PL 92-500).
NPDES permits are required for all point source discharges of pollutants under the Clean Water Act and the
Michigan Water Resources Commission Act.

Operation of the NPDES permitting program was delegated to Michigan by the U.S. EPA in October 1973.
Effluent limits are required to be at least as stringent as the National effluent guidelines. The Michigan
WRC is responsible for issuance or denial of NPDES permits. Effluent requirements and other conditions
of a permit are recommended to the WRC by MDNR staff, with assistance from other state departments
including the Michigan Department of Public Health. The general responsibility for enforcement of NPDES
permit requirements lies with the Department of Natural Resources. The Michigan Department of the
Attorney General works with the MDNR as needed to enforce NPDES permit requirements.

The NPDES permits are complex legal documents. Each permit contains the following general pans:
specific authorization to discharge wastewater; effluent limitations and monitoring requirements; special
conditions applicable to the particular discharge; special conditions applicable for certain general types of
programs, such as industrial pretreatment program requirements, management requirements for sludges and
other residuals, combined sewer overflow requirements, etc; and the general requirements applicable to ali
permits, such as what to do in emergency situations, operator certification, permit modification procedures,
etc.

The permit is the primary legal document which states under what conditions a discharge is authorized.
There are, however, two other areas that are critical to the success of the NPDES program. Prior to permit
issuance, water quality studies, surveillance, and monitoring on both the point source discharges and the
receiving water body are conducted as needed to determine what limitations should be placed in the permit.
This includes both chemical and biological (toxicity tests, biological surveys) characterization. The facility
desiring a permit to discharge is required to submit a permit application detailing the treatrnent process and
discharge characteristics (e.g. flow, chemical characteristics). After permit issuance, enforcement followup is
needed to ensure compliance with the permit.

One goal of the Clean Water Act is to move toward zero discharge of pollutants by use of treatment
technology-based standards, and requiring that minimum receiving Water Quality Standards be achieved.
Treatment technology-based discharge standards and effluent limitations based on the Water Quality
Standards are determined for a given discharger. Since both must be met, the permits contain the more
stringent of the two limits.



Treatment technology based standards are promulgated by the U.S. EPA based on the category of the
industrial or municipal facility. National standards have been developed for 26 industrial categories, and
involve over 125 toxic pollutants commonly discharged by these industries. Treatment technology-based
standards are promulgated for direct discharges to lakes and streams, and for indirect discharges to surface
water via sanitary sewer systems. Discharges to storm sewers which do not receive subsequent treatment are
considered direct discharges. As treatment technologies improve, these federal standards are expected to
become more restrictive in order to progress toward the goal of zero discharge.

Treatment technology-based effluent limitations (TTBELS) are often collectively referred to as the "Effluent
Limit Guidelines". When Effluent Limit Guidelines do not exist for a certain discharge, either because none
of the industrial categories cover the specific type of operation, or because Effluent Limit Guidelines have
not been promulgated for the category yet, treatment technology-based limits must be determined. In this
case, the "best professional judgement” of the permit writer is used to determine what the treatment
technology-based effluent limits should be for the specific facility. The primary factors that are considered in
establishing best professional jdgement limits are the type of waste and pollutants, and available technology
for a specific discharge. Other factors which may also be considered include costs and benefits of installing a
certain treatment technology, and the age of the facility and equipment.

Water quality based effluent limits are determined following the WQS and associated guidelines to ensure
that Water Quality Standards are achieved in the receiving waters. The WQS apply at flows greater than the
design (drought) flow of the receiving streams. The design flow is the most restrictive of the 12 monthly 95
percent exceedence flows, a statistically-derived, low-flow value that occurs very infrequently. The applicable
flows at which Water Quality Standards apply may be different than the 95 percent exceedence flow if the
WRC determines that a more restrictive design flow is necessary, or that seasonal design flows may be
granted. All Water Quality Standards for conventional pollutants apply after mixing with the design flow.
For toxic substances, not more than one-fourth of the receiving water design flow is used for mixing. This is
applied to both chemical specific values and biological toxicity endpoints determined through standardized
toxicity tests.

Each surface water discharge permit application is reviewed to ensure that appropriate water quality-based
control requirements are incorporated in the NPDES permit. All potential contributors (including nonpoint
sources) are considered in a wasteload allocation process used by MDNR to establish these water quality-
based control requirements. Site specific determinations are made based upon existing data and design
conditions for the discharge and the receiving water. Water quality-based effluent limits are proposed when
there is the reasonable potential that a point source discharge will cause or contribute to an excursion above
any WQS. Water quality based effluent limits are determined by mathematical models used to simulate the
substances in the receiving waters. For most toxic pollutants, a simple materials balance is used for
calculations. When there are multiple dischargers to a single receiving waterbody, the assimilative capacity
must be allocated among them.

Another consideration when issuing permits is "Antibacksliding”. This concept has been contained in federal
regulations for several years, and was incorporated into the federal Clean Water Act by the 1987 amend-
ments. It is a complex concept which, roughly translated, means that limitations in a previous permit will not
be made less stringent when the permit is reissued. Exceptions to the "antibacksliding” rule include when the
permittee was unable to achieve the previous permit limits, and when production is increased.

NPDES permits have a maximum life of 5 years. When permits expire, they are reviewed and reissued. A
complete cycle of reissuance occurs every S years, with approximately 20 percent of the permits being
reissued each year. Under Michigan law, an expired permit remains in effect until a new permit is issued or
denied.
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4.3.2.1 Industrial Pretreatment Program

An important component of the NPDES permitting program is the Industrial Pretreatment Program (IPP). The
IPP was developed in recognition of the fact that many industrial operations discharge their wastewater to
municipal wastewater treatment plants (WWTP). This industrial wastewater may contain pollutants in
concentrations that can interfere with the operations of the WWTP, damage equipment, destroy the bacteria
required in the treatment process, pass through the system untreated, or contaminate siudge. To prevent these
problems, any Michigan municipality that operates a wastewater treatment plant and receives a discharge from
an industrial categorical discharger or an industrial discharger whose discharge could cause any of the following
four conditions must develop and implement an industrial pretreatment program:

1. Physical damage to the sewers or the treatment process
2. Inhibition of the WWTP processes

3. Pass-through of pollutants which could cause problems in the receiving
stream or result in an NPDES permit violation

4. Accumulation of pollutants in the sludge which could cause problems
duning its disposal

The IPP contains details as to how the industrial wastewater will be treated prior to discharge to the municipal
collection system, establishes local limits and outlines monitoring and compliance requirements. The industrial
discharger must also comply with applicable federal treatment technology-based limitations.

The municipality that operates the WWTP is responsible for developing, implementing and enforcing the local
IPP. The IPPs are reviewed by the municipality on an annual basis to ensure that compliance with all
applicable policies and regulations is maintained. The State reviews and approves the local IPP in accordance
with established State and federal IPP regulations. The State functions in an "oversight” role to the local IPP
Control Authority, and the U.S. EPA functions in an "oversight” role to the State. An NPDES permit is issued
to the municipalhity for its discharge to the surface water.

4.3.2.2 Combined Sewer Overflows

Combined sewer overflows (CSOs) constitute a serious environmental concern because they constitute a
discharge of raw sewage and pose public health concerns. NPDES permits are required for all CSOs. The
permits contain date certain schedules for development of CSO corrective programs. The corrective program
established in the NPDES permit is a phased approach intended to provide flexibility for individual communities
to develop site-specific corrective programs.

Phase 1 of the CSO corrective program requires operational improvements of the existing system to minimize
overflows, sampling and other monitoring requirements to establish a strong database on the existing system,
and construction of interim CSO control projects where feasible. Under Phase I, all CSO communities are
required to notify the MDNR when there is a discharge of raw sewage to surface waters from CSOs. The
MDNR will notify the local public health agency when appropriate. The health agency will issue appropriate
advisories. Phase I also requires development of a final program to eliminate or adequately treat CSOs. The
final program must also contain a fixed-date schedule to achieve the maximum feasible progress in
accomplishing these corrections, taking into account technical and economic considerations.

Phase II is the implementation of the final program under subsequent NPDES permits. The schedule developed
under Phase I will be incorporated into the NPDES permit, and the permittee required to proceed with
implementation. The permits require that final programs provide for elimination or adequate treatment
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of CSOs. This will be accomplished on a case-by-case basis with professional staff of the Department
working closely with municipalities to define appropriate corrective programs.

4.3.2.3 Compliance and Enforcement

NPDES permits are required under the Clean Water Act and the Michigan Water Resources Commission
Act for all point source discharges to surface waters of the State. Any violation of a permit condition,
compliance schedule or effluent limit specified in the permit, or a point source discharge to surface water
without a permit is a violation of the Clean Water Act and the Michigan Water Resources Commission Act.
Such violations of the Acts may be subject to civil and/or criminal action for injunction relief, substantial
monetary penalties, and reimbursement for environmental damages.

A permit violation may be detected by the MDNR through routine review of compliance schedules and
discharge monitoring reports (ODMR) prepared by the permittee, and various types of inspections by MDNR
staff. Violations may also be directly reported to MDNR. Upon recognition of a permit violation or a
violation of related sections of the CWA or the Michigan Water Resources Commission Act, an appropriate
compliance/enforcement action is taken. The compliance/enforcement response will be timely, and
appropriate for the nature and severity of the violation.

The MDNR is developing an Enforcement Management System (EMS) to assure that all dischargers are
treated fairly, and to consistently enforce the NPDES program as required by the Clean Water Act and the
Michigan Water Resources Commission Act. The EMS is a tool to assist professional staff in assuring that
timely and appropriate enforcement actions are taken. Guidance is provided in the EMS to assist the state
in assessing the magnitude and severity of the violation, and a range of enforcement responses that would be
appropriate for the violation. The EMS also establishes a system for identifying priorities and directing the
flow of enforcement actions based on these priorities and available resources. The measure of effectiveness

of an enforcement response is whether and how expeditiously the noncompliant source is returned to
compliance.

4.3.2.4 Stormwater

The federal Clean Water Act as amended in February 1987 contains language which specifically addresses
the regulation of stormwater discharges (Section 405). The Act specifies that stormwater discharges will be
regutated through the NPDES permit program. '

The amendment states, in part, that no stormwater permits shall be required prior to October 1, 1992, except
for the following: (1) currently permitted stormwater outfalls; (2) stormwater outfalls from industrial plant
sites; (3) municipal storm sewer systems serving more than 250,000 population; (4) municipal storm sewer
systems serving between 100,000 and 250,000 population; and (5) any point source of stormwater causing
water quality violations.

The Clean Water Act, as amended, provides specific dates for U.S. EPA action regarding regulation
development for several of these excepted categories. The U.S. EPA published the final regulations
concerning stormwater discharges on November 16, 1990. The regulations defined what facilities would be
considered industrial stormwater dischargers and established November 16, 1991 as the date by which these
facilities must apply for a stormwater discharge permit. The regulations also established a two part
application process for municipalities. Part I for municipalities with populations greater than 250,000 is due
November 16, 1991 and part II is due November 16, 1992. For municipalities with populations between
100,000 and 250,000, part I is due on May 18, 1992 and part II on May 17, 1993.
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The regulations establish application requirements that for industrial facilities include sampling, topographic
maps, impervious surface are estimates and spill history. Applications for municpalities covered by the
regulations will include sampling, topographic maps and legal authority of the municipality.

Industrial permits will contain technology and water quality-based requirements. Municipal permits will
require the development and implementation of comprehensive stormwater management programs to identify
and eliminate illicit discharges to storm sewer and to reduce the discharge of pollutants in stormwater to the
maximum extent practicable. Compliance with stormwater permits will be required three years after permit
issuance.

4.3.3 Critical Materials and Wastewater Report

A Critical Materials and Wastewater Report must be filed annually with the MDNR by all businesses that
discharge wastewater to lagoons, deep wells, the surface of the ground, surface waters, septic tanks, or
municipal sewer systems according to the Michigan Water Resources Commission Act. The types of
wastewater that must be reported are process water, non-contact cooling water, condenser water, commercial
laundry and commercial car wash water. Sanitary wastewater which is discharged to any system other than a
municipal sewer or septic tank must also be reported.

The Critical Materials and Wastewater Report sets forth the nature of the business, a list of materials used
in or incidental to its manufacturing process, including by-products and waste products, and the estimated
volume of wastewater discharged. The materials which must be reported appear on the Critical Materials
Register (CMR) as compiled by the MDNR with the advice of a technical advisory committee. The most
recent CMR, published October 1, 1988, contains 284 chemicals. The information provided in the report
may be used for purposes of pollution control including the determination of parameters to be limited by the
NPDES permit.

4.3.4 Nonpoint Sources

The regulation and control of nonpoint sources of poliution in Michigan is the responsibility of a number of
state, federal and local agencies, under a variety of programs and legislative directives. Until recently,
however, the state lacked a comprehensive, coordinated plan to address nonpoint sources of pollution.

In November 1988, Michigan submitted a four year management plan to the U.S. EPA to address pollution
problems caused by nonpoint sources. This management plan, and an assessment of the extent of surface
and groundwater contamination due to nonpoint sources (also submitted in November 1988), are required
under Section 319 of the Clean Water Act of 1987.

Michigan’s Nonpoint Source Management Plan and Assessment Report have been approved by EPA. The
Management Plan meets the requirements of the Clean Water Act and qualifies Michigan for federal funding
to reduce nonpoint source pollution. Michigan received 1.3 million dollars through Section 319 of the Clean
Water Act in Fiscal Year 1990. These funds are being used to implement programs in the Nonpoint Source
Management Plan,

Solving nonpoint source pollution probiems in Michigan will require the implementation of abatement
programs through the cooperative efforts of federal, state and local agencies. Nonpoint source program
implementation can occur on either a statewide or watershed basis. One of Michigan's priorities is to
emphasize implementation of nonpoint source programs on a watershed basis. Approximately 30 watershed
projcts are either in the planning or implementation phases throughout the state. A number of statewide
programs including development of best management practices, hydrologic analysis, construction site erosion
control, technical assistance and information/education programs are underway.
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4.3.4.1 Erosion

Soil erosion from construction sites is regulated through the Soil Erosion and Sedimentation Control Act,
1972 PA 347. The Act requires permits for all earth changing activities within 500 feet of a lake or stream,
or that are likely to disturb an acre or more of land area. The program is administered by the Department
of Natural Resources through local designated enforcement agencies.

Agricultural soil erosion is controlled through the use of conservation practices on farms. The Soil
Conservation Service and local Soil Conservation Districts assist landowners in developing conservation
practices for their property.

4.3.4.2 Spills

The prevention of and response to spills of oil and polluting materials (salt and any material listed on the
Critical Materials Register, in solid or liquid form) to waters of the state are addressed in the Part 5 Rules
of the Michigan Water Resources Commission Act, as amended. These rules require Pollution Incident
Prevention Plans for spills prevention and cleanup for oil storage facilities and facilities that store, handie,
discharge, manufacture, receive or process polluting materials. The rules also require that spill containment
equipment and adequate personnel be available at sites where oil is on-loaded or off-loaded through a
conduit to a vessel on the waters, and at sites adjacent to a watercourse where oil is stored and handled.
Further, the rules specify that adequate surveillance be maintained at ail times such that a spill can be
immediately detected. When a spill is detected, the rules require immediate response. Under these rules,
storage and use areas for oil, salt, and other polluting materials must be adequately diked or contained to
prevent escape of spilled materials to groundwater and surface water both directly and indirectly (e.g.
through sewers and drains). If a spill occurs from a vessel or a facility, a report must be filed with the WRC
outlining the cause, discovery, and actions taken to remove the spilled material from the water.

The Oil and Gas Act, PA 61 requires operation of production and disposal wells in such a manner as to
prevent the escape of oil, gas, saltwater, brine or oil field wastes which would pollute, damage or destroy
freshwater resources.

The MDNR operates a Pollution Emergency Alert System (PEAS). A toll free telephone line
(1-800-292-4706) is maintained for the reporting of suspected pollution incidences. MDNR staff investigate
and respond to emergency spill occurrences, and coordinate actions with other agencies. A spill of any
quantity of any material is reportable under PEAS.

There are several federal Acts and regulations that pertain to spills prevention and response. Federal
regulations under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
identify "hazardous substances’, notification requirements in the event of a spill and repotable quantities.

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) established under CERCLA
concerns the release of oil and hazardous materials into navigable waters. The Clean Water Act also
prohibits the discharge of oil in harmful amounts, and requires owners of facilities which present a threat of
an oil release to surface water to prepare a Spill Prevention Control and Countermeasure (SPCC) plan. The
Solid Waste Disposal Act requires transporters to take appropriate action, and to notify the National
Response Centre in the event of a spill. The Emergency Planning and Community Right-to-Know Act of
1986 requires that any facility that produces, uses or stores chemicals regulated under this Act participate in
emergency planning procedures for spills. Cleanup policy for PCB spills is contained in the Toxic Substances
Control Act.

In the event of an unauthorized release of pollutants to the U.S. waters of the Great Lakes or connecting

channels, the U.S. Coast Guard would have the lead responsibility in investigating and responding to the
incident. Michigan and Ontario have established an emergency notification protocol to be used in the event
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of an accidental release to the water or air that may have transboundary impacts. This protocol is discussed
in Section 4.5.

4.3.4.3 Ballast Water Exchange

The exchange of ballast water from commercial ships has not been regulated as of this writing. However,
the need for such regulation has been recognized due to nuisance conditions caused by the unintentional
introduction of exotic aquatic species such as the spiny water flea (Bythotrephes cederstroemi) and ruffe
(Gymnocephalus cernua), and more recently the zebra mussel, via the discharge of ballast water from
commercial ships. In March, 1990 proposed legislation was introduced which would initiate a national ballast
exchange program, and coordinate and manage regulatory programs for the control of aquatic nuisance
species. The draft legislation would institute a voluntary ballast exchange program for two years, after which
the program would become mandatory for the Great Lakes. The proposed legislation is expected to be
passed in 1990 (S2244, Non-indigenous Aquatic Nuisance Act, and HR 5390, Aquatic Nuisance Prevention
and Control Act).

4.3.4.4 Contaminated Sediments

Chemical contamination of freshwater sediments has the potential to adversely affect aquatic life. However,
there are, as of this writing, no federal or state sediment quality standards, or guidelines on how to identify
sediments that may be detrimental to aquatic life or to assess the severity of the effect. The US. EPAis
currently investigating several approaches to developing sediment quality criteria (e.g. equilibrium
partitioning, apparent effects threshold, tissue residue). Draft criteria have not yet been proposed. The U.S.
EPA's Interim Guidelines for the Disposal of Great Lakes Harbour Sediments” of 1977 have been used as a
yardstick of contamination. The guidelines are not biologically based, however, and are not indicative of
potential effect levels.

Assessing the effects of chemical contamination on aquatic life is complicated by the many variables that
affect the toxicity and availability of the contaminants. Therefore, the state is pursuing an assessment
protocol that includes a combination of biological field surveys, chemical and physical analyses of sediments,
and sediment toxicity tests. MDNR currently conducts biological field surveys, and chemical and (limited)
physical -analyses of sediments. Work is underway at the MDNR Aquatic Toxicity Evaluation Laboratory
(ATEL) to develop and validate procedures for conducting sediment toxicity tests and culturing the required
test organisms. ATEL staff is focusing on a solid phase chronic toxicity test with Chironomus ternzans, an
interstitial acute toxicity test with Daphnia magna and an interstitial chronic test with Ceriodaphnia dubia.

A great deal of information is still required on how to interpret the results of laboratory tests with respect to
instream responses, and how to integrate resuits of the various investigations to determine whether a
sediment related problem exists. There are many ongoing efforts in both the regulatory and scientific
communities to answer these questions, and Michigan has taken an active interest in a number of them.
Probably the most comprehensive of these efforts is the Assessment and Remediation of Contaminated
Sediments (ARCS) Program which is administered by the U.S. EPA Great Lakes National Program Office
{(GLNPO). This is a five year study and demonstration project relating to the control and removal of toxic
substances from the Great Lakes. The program was authorized in Section 118 (c)}(3) of the Clean Water Act
as amended in 1987. The primary objective of the ARCS program is to develop guidance on the assessment
of contaminated sediment problems and the selection and implementation of remedial actions. Guidance
documents and case study final reports are expected to be completed by October 1993.

4.3.5 Navigational Dredging and Sediment Disposal

Dredging projects in Michigan are evaluated by MDNR and the Michigan Department of Transportation
following the International Joint Commission (LJC) Guidelines presented in "Guidelines and Register for
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Evaluation of Great Lakes Dredging Projcts,” Report of the Dredging Subcommittee, January 1982 and the
U.S. EPA "Interim Guidelines for the Disposal of Great Lakes Harbour Sediment” of 1977. All dredging
projects proposed in Michigan are subject to review and certification under Sections 401(a) and 404(t) of the
Federal Clean Water Act, PL 92-500. Through the certification process Michigan addresses water quality
impacts which may occur during the proposed dredging and disposal, impacts to fish and wildlife,
recreational use concerns and scheduling of the proposed operation.

Water quality concerns may also be addressed under Rule 92 of Michigan’s Water Quality Standards. This
rule provides that the Water Resources Commission may determine that a dredging activity results in
unacceptable impacts on designated uses, and that the Water Quality Standards are applicable during and
subsequent to the dredging activity. In these cases, the "401 water quality certification”, issued under Section
401 of the Clean Water Act, would reflect any restrictions on the dredging and/or disposal operation. Acting
under the authority of Rule 92, the Commission determined that the use of overflow dredging in areas with
contaminated sediments (not suitable for open water disposal due to contamination) results in unacceptable
impacts on designated uses. Each dredging project where the use of a hopper dredge is proposed is
evaluated to determine whether the use of hopper overflow should be prohibited due to sediment
contamination.

Dredging permits and 401 Water Quality Certifications may also be required under the Inland Lakes and
Streams Act, 1972 PA 346, and the Great Lakes Submerged Lands Act, 1955 PA 247, as amended. All
346/247 permit applications are reviewed with respect to existing sediment contaminant data, and all sites are
visited by MDNR personnel regardless of the degree of contamination. Projects proposed in areas with
known sediment contamination are reviewed by the MDNR Surface Water Quality Division. Sediment
sampling and analysis and/or project modification may be required prior to permit issuance.

The disposal method for dredged sediment is determined following an evaluation of the sediment type,
contaminant type and concentration, potential beneficial uses of the material to be dredged, and availability
of disposal sites. The U.S. EPA Interim Guidelines for the Disposal of Great Lakes Harbour Sediment,
1977 (Table 4.14) are used as a preliminary indicator as whether the sediments are suitable for open water
disposal, or require confinement. Dredged sediments may be suitable for various types of upland disposal
depending on the presence of leachable substances and the hazard to the environment. The Solid Waste
Management Act, 1978 PA 64, as amended, and the Michigan Environmental Response Act, 1982 PA 307, as
amended, and the administrative rules adopted pursuant to these Acts govern upland disposal options.

The Michigan Hazardous Waste Regulations, under the Hazardous Waste Management Act, 1979 PA 64, as
amended, and 40 CFR 261 (1986) may be applied to sediments when disposal in a landfill is proposed.
Under these regulations, the person(s) doing the dredging may be requested to conduct an extraction
procedure toxicity (EP toxicity) and/or the toxicity character leaching procedure (TCLP) to determine if the
material is "hazardous”. If the material is classified as "hazardous” under the Resource Conservation and
Recovery Act (PL 94-586), disposal in a licensed hazardous waste landfill is required.

4.3.6 Wetlands and Shorelines

Wetlands protection and management in Michigan is governed by ten state and two federal statutes that
include a variety of specific protection and permitting programs. The state statutes are listed and briefly
described in Table 4.15. The two federal statutes, the Clean Water Act of 1972 and the Rivers and Harbours
Act of 1899, deal mainly with navigation issues. The Clean Water Act regulates the discharge of dredged or
other fill material into navigable waters and their adjacent wetlands. The U.S. EPA is currently developing a
Great Lakes Basin wetlands strategy to guide the State Federal jurisdictions on the protection and
management of wetlands.

The most recent and comprehensive of the state laws is the Wetland Protection Act, 1979 PA 203. This act
provides for the preservation, management, protection and use of wetlands; requires permits to alter
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Table 4.14

U.S. EPA Interim Guidelines for the Disposal of Great Lakes Harbor Sediments, 1977.

Parameter Nonpoliuted Moderataly Heavily Poliuted
Poliuted

Volatile Solids 5% 5% - 8% 8%
CoD 40,000 40,000 - 80,000 80,000
TKN 1,000 1,000 - 2,000 2,000
Oil & Grease (Hexane 1,000 1,000 - 2,000 2,000
Solubles)

Lead 40 40 - 60 60
Zinc 90 90 - 200 200
Ammonia 75 75 - 200 200
Cyanide 0.10 0.10 - 025 025
Phosphorus 420 420 - 650 650
Iron 17,000 17,000 - 25,000 25,000
Nickel 20 20 - 50 50
Manganese 300 300 - 500 500
Arsenic § 3 . 8 8
Cadmium 6
Chromium 25 25 -5 75
Barium 20 20 - 60 60
Copper 25 25 -50 S0
Mercury 1
Total PCB** 1-10 10

Note: all values in mg/kg dry weight unless otherwise noted.

* Lower values not determined.

** Pollutional classification of sediments with total PCB concentration between 1.0 and 10.0 mg/kg dry
weight determined on case-by-case basis.

wetlands; and provides penalties for illegal wetland alteration. Act 203 established a state policy to protect
the public against the loss of wetlands and make explicit determinations on the benefits wetlands provide. It
also established a permit program to regulate some activities in wetlands that are above the ordinary high
water marks of lakes and streams. Additionally, Act 203 explicitly authorized more stringent and broader
regulation of wetlands by local governments, and set up a cooperative process for the sharing of information
and expertise between the MDNR and local governments.

Activities in wetlands contiguous to waterbodies are regulated without regard to the size of the wetland
because of the close relationship these areas have to surface waters. Non-contiguous wetlands, however, are
regulated by permit only if they are greater than five acres in size. In counties of less than 100,000 people,
activities in non-contiguous wetlands are not regulated until a wetland inventory is completed. The MDNR
can also regulate some activities in wetlands anywhere in the state, regardless of size, if they are determined
to be essential to the preservation of natural resources and the landowner has been so notified by the
Department.

The Shorelands Protection and Management Act provides for the designation of protected environmental
areas along Michigan’s Great Lakes shoreline that are important for the preservation and maintenance of
fish and wildlife. Environmental areas covered by the Act are usually wetlands or marshes, aithough some
are upland areas or islands. The Act applies to designated property that lies up to 1,000 feet landward of the
ordinary high water mark of the Great Lakes or a connecting waterway, and those lands bordering other
waters affected by levels of the Great Lakes. The Act does not apply to wetland areas already protected in
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Table 4.15

Summary of State Statutes Impacting Wetland Protection and Management in Michigan.

Statute

Description

Goemaere-Anderson Wetland
Protection Act, 1979 PA 203

Recognizes wetland values; requires permit for many activities
in wetlands.

Inland Lakes & Streams Act, 1972
PA 346

Requires permit for dredging, filling and construction
activities in inland lakes and streams and associated wetlands
below the ordinary high water mark.

Great Lakes Submerged Lands Act,
1955 PA 247

Requires permit for construction activities in Great Lakes and
connecting waters.

Michigan Environmental Protection
Act, 1970 PA 127

Prohibits any conduct which is likely to pollute, impair, or
destroy a lake, stream or wetland, unless certain public
interest conditions are met.

Shorelands Protection and Management
Act, 1970 PA 245

Regulates environmental areas (primarily wetlands) along the
Great Lakes.

Soil Erosion and Sedimentation Control
Act, 1972 PA 347

Requires permit based on soil erosion control plan (issued
locally with MDNR oversight) for earth change activities
which disturb one or more acre or are within 500 feet of a
lake or stream.

Natural Rivers Act, 1970 PA 231

Regulates land use along designated natural rivers through
state and local zoning based on corridor management plans.

Subdivision Control Act, 1968 PA 288

Requires approval of the Water Resources Commission for
any subdivision plat containing lots in the flood plain, and
additional review by MDNR for any subdivision plan
involving land abutting a lake or stream.

Administrative Procedures Act, 1969
PA 306

Governs the promulgation of administrative rules for state
statutes, and defines the appeal process followed when permit
applications under various statutes are denied.

Water Resources Commission Act, 1929
PA 245

Creates a Water Resources Comrmission to regulate state
water resources. The Commission promulgates water quality
standards and regulates discharges to state waters and related
floodplains. Requires a permit to alter a flood plain.

national parks. Currently, 295 miles of Great Lakes or connecting waters shoreline have been designated as
protected environmental areas. This is 9.0 percent of Michigan's 3,288 coastal shoreline miles. Fifty-two
miles of protected environmental areas border Lake Superior, 85 are on Lake Michigan, 140 border Lake
Huron, 6 are along the Detroit River, and 12 are located on Lake Erie.

Wetland water quality is determined by characteristics and conditions different from those used to evaluate
the quality of lakes and streams. In general, natural wetlands are characterized as having very shallow water
with abundant vegetation, high organic bottom deposits, and the periodic absence of oxygen throughout the
water and bottom sediments (Kadlec 1976). In essence, wetlands are characterized by conditions that are
considered undesirable in lakes and streams. Consequently, the quality of wetlands is generally described in
terms of their use.



Wetlands are included in Michigan's WQS under the general category "other surface waterbodies within the
confines of the state”. The antidegradation rule contained in the standards provides some protection to
wetlands. However, few of the criteria currently included in the standards are directly applicable to wetlands
because of their unique environmental conditions relative to traditional measurements for good water quality.

4.3.7 Hazardous Waste

The generation, treatment, transport, storage and disposal of hazardous wastes are controlled by programs
developed under the Hazardous Waste Management Act, 1979 PA 64. Waste disposal sites are also
regulated under the federal Resource Conservation and Recovery Act (RCRA), 1976 PL 94-580. Clean ups
and other responses to contaminated sites may occur under two programs, the U.S. Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA), 1980 PL 96-510, commonly referred
to as "Superfund®, and the Michigan Environmental Response Act (MERA), 1982 PA 307. Both programs
utilize risk assessments to evaluate the severity of contamination at specific sites based on known or potential
impacts to (mainly) human health and the environment. Sites are then ranked according to their relative
severity, thereby establishing priorities for remedial actions. The major difference between the programs is
that Superfund sites are assessed based on conditions when the site was at its worst, and site assessments
conducted under PA 307 are based on conditions at the time of assessment. Both of these programs may
provide funding, on a priority basis, for remedial investigations, feasibility studies and clean up actions prior
to identification of, and/or agreement on the course of action with a responsible party.

4.3.8 Pesticides

The use of pesticides is addressed through the Michigan Pesticide Control Act, 1976 PA 171. This act
specifies requirements for registration of pesticide products, certification and licensing of pesticide
applicators, and investigations of suspected pesticide problems. Public Act 171 adopts major portions of the
Federal Insecticide, Fungicide and Rodenticide Act at the state level. This allows the state primacy in the
areas of pesticide registration, labelling and distribution; licensure of pesticide dealers; certification of
pesticide applicators; and, enforcement. In all other areas, the federal pesticide requirements apply.
Pesticide programs are under the jurisdiction of the Michigan Department of Agriculture, which also
manages programs for emergency response in cases where contaminants may enter food chains.

4.3.9 Air Quality

The Federal Clean Air Act, as amended in 1970 and 1977, directs the U.S. EPA to establish National
Ambient Air Quality Standards. Since 1971, the U.S. EPA has established standards for seven pollutants:
suspended particulate matter, sulphur dioxide, nitrogen dioxide, carbon monoxide, ozone (photochemical
oxidants), hydrocarbons and lead. Air pollution control is addressed through a permitting process similar to
the NPDES process, under the authority of the federal Clean Air Act and the Michigan Air Pollution Act,
1965 PA 348.

The Clean Air Act Amendments were signed into law on November 15, 1990. The Act requires emission
standards which reflect maximum achievable control technology to be developed for new and existing major
sources of 190 air toxic compounds.

The Act also includes provisions specifically for the protection of the Great Lakes from toxic air pollutants.
Michigan served as the lead state on efforts to address Great Lakes protection in the amendments. The
Clean Air Act now requires EPA to promulgate emission standards for sources which account for 90% of
the emissions of seven designated pollutants (polycyclic organic matter, alkylated lead compounds, hexa-
chiorobenzene, mercury, polychlorinated biphenyls, 2,3,7,8-tetrachlorodibenzofurans and 2,3,7,8-
tetrachlorodibenzo-p-dioxin). The Act directs EPA to consider bioaccumulation and food chain effects of air
toxics when performing the assessment of residual risks remaining after technology controls are applied.
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Additionally, the Act provides for a multi-year study of the extent and effect of atmospheric deposition into
the Great Lakes and other waters. A Great Lakes monitoring network must be established by December 31,
1991 which must include a dry and wet deposition monitoring facility on the shores of each of the Great
Lakes.

A 14 member Air Toxics Policy Committee was established in December of 1987 by the Michigan Air
Pollution Control Commission and the MDNR to develop a long-range strategy for developing rules to
regulate, control, and abate the emission of toxic air pollutants from both new and existing sources. The
Committee decided to develop rules for new and modified sources first. Atmospheric deposition of toxic
pollutants to the Great Lakes was a consideration in the rules development. The Committee presented the
proposed regulations for new sources to the Commission in September 1989. Public hearings have been held
and a summary of public comments and responses have been completed. Discussions with industry and
environmental representatives on further revisions to the draft rules are expected to lead to final agreement
on the rules package by the fall of 1991 which will be submitted for the final stages of the legislative process.

Regional initiatives are also currently taking place to facilitate the reduction of toxic air pollutant emissions
which can enter the Great Lakes Basin through atmospheric deposition.

The first initiative is the implementation of the Great Lakes States’ Air Permitting Agreement. Signed by
the Great Lakes Environmental Administrators in November 1988, the agreement commits the air regulatory
programs to require the best available control technology for toxics on sources of compounds to the
maximum degree allowed under existing authority. Special focus is placed on air emission sources of Great
Lakes critical pollutants including mercury, alkylated lead compounds, total polychlorinated biphenyls,
hexachlorobenzene, benzo-a-pyrene, 2,3,7,8-tetrachlorodibenzo-p-dioxin and 2,3,7,8-tetrachlorodibenzofurans.

The second major regional initiative is the development of a regional air toxics emission inventory. In order
to assure that adequate controls of toxic air pollutants will be required, all sources of toxic air poliutants
must be identified. Emission inventories are the mechanism used to ascertain the type of pollutants and
quantities emitted by an air pollutant source.

A grant was received from the regional Great Lakes Protection Fund to begin the process for the
development of a regional air toxics emission inventory. This fund was established by the eight Great Lakes
states to fund research and demonstration projects that focus on the enhancement of Great Lakes ecosystem
health. This comprehensive computerized database will identify 25 compounds of potential concern to the
Great Lakes Basin emitted from area, point and mobile sources in eight states. If adequate funding is
received, the initial computerized database will be completed in approximately 2 years, with the capability of
being updated on a regular basis.

The Michigan Urban Air Toxics Monitoring Program was established in January 1990. Sampling is being
conducted to obtain information on 29 organic compounds and 13 trace metals surrounding three urban
areas. The current sampling locations are in Kalamazoo, Midland and Detroit. Several air toxics monitoring
initiatives are also taking place throughout the state of Michigan.

The Air Quality Division (AQD) initiated a background air monitoring project in November 1990. The
program is funded, in part, by a grant awarded to the AQD from the Great Lakes Protection Fund. Air
monitors are located at three rural areas in Michigan: Sault Ste. Marie, Traverse Bay and Saginaw Bay.
Sampling is conducted monthly and will last one year for compounds considered by the International Joint
Commission to be “critical pollutants” in the Great Lakes ecosystem. The compounds include: total
polychlorinated biphenyls and 90 component congeners, polynuclear aromatic hydrocarbons,
hexachlorobenzene, dieldrin and 13 trace metals of concern. The goal of this project is to confirm the
presence and magnitude of these pollutants and to develop baseline data for further research projects.
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A second research proposal, would incorporate the data obtained from the background study, requested
funding from the Great Lakes Protection Fund in summer, 1991, MDNR AQD and the University of
Michigan research staff would jointly conduct a study to investigate the transport, deposition and source
areas of toxic contaminants measured across Michigan.

If funded, this project will collect ambient samples of the same compounds at three sites in Saginaw Bay,
South Haven and Traverse City, followed by analysis using hybrid receptor modelling to evaluate atmospheric
transport and source regions.

4.3.10 Fish Consumption Advisories

The Michigan Department of Public Health (MDPH) has issued fish consumption advisories since the early
1970s in an effort to provide guidance to the public on ways to reduce their exposure to contaminants from
fish. The advisories are intended primarily for the frequent fish consumer because body burdens and risk of
health problems from contaminants increase over time with repeated exposure. Because the impacts on
reproduction and child development are largely unknown, pregnant women, nursing mothers, women who
anticipate having children and children age 15 and under are especially advised not to consume contaminated
fish.

The MDPH has adopted contaminant concentrations for edible portions of fish which, when exceeded,
trigger consideration of a fish consumption advisory (Table 4.16). These "trigger levels” are based on U.S.
Food and Drug Administration (FDA) regulatory guidelines, and the application of risk assessments.

Three different types of advisories may be issued depending on the percentage of specimens from a sample
that exceed the trigger level(s). Advice on fish consumption for organic compounds is based on the following
criteria:

a) No advisory for limiting consumption will be issued when contaminants
are undetected or when 10 percent or less of the tests for a particular
fish species and location exceed any of the advisory trigger levels as
shown in Table 4.16.

b) An advisory for reduced consumption to no more than one meal
per week will be issued when any of the advisory trigger levels are
exceeded by more than 10 percent but less than S0 percent of the
specimens tested for a particular species and location, and the mean
concentrations do not exceed the trigger levels for the contaminants
found. Nursing mothers, pregnant women, women who anticipate
bearing children and children age 15 and under would be advised not to
eat these fish. Michigan is likely to change this advisory to "Nursing
mothers ..., and children ynder age 15 ..." in the 1991 advisory to
promote consistency among the Great Lakes jurisdictions.

c) A No Consumption” advisory will be issued when any advisory trigger
level is exceeded by 50 percent or more of the specimens tested of a
particular species and location.
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Table 4.16 Trigger Levels Currently Used by MDPH in Establishment of Fish Consumption Advisories.

|| Chemical MDPH Advisory Trigger ||
Chiordane 0.3 ppm
DDT 5.0 ppm
DDT metabolites (DDE, DDD) 5.0 ppm
Dieldrin (aldrin) 0.3 ppm
Dioxin (2,3,7,8 TCDD) 10.0 ppt*
Endrin 0.3 ppm
Heptachlor 03 ppm
Mercury 0.5 ppm*
Mirex 0.1 ppm
PCB 2.0 ppm
Toxaphene 5.0 ppm

*Different than FDA Regulatory or Advisory Guidelines; FDA uses 25 ppt for dioxin and 1.0 ppm for
mercury; all others are currently the same.

Advice on fish consumption for mercury is based on a regression analysis of fish length versus mercury
concentration. Consumption advisories due to mercury contamination would be issued for particular size
categories as follows:

a) No advisory for limiting consumption will be issued when concentrations
of mercury for a particular fish species and location are less than
0.5 ppm.

b} An advisory for reduced consumption to no more than one meal per
week will be issued when mercury concentrations in a particular species
from one location are between 0.5 and 1.5 ppm. Nursing mothers,
pregnant women, women who intend to have children, and children age
15 and under should eat no more than one meal per month of the
identified fish.

¢) A "No Consumption” advisory will be issued when the mean mercury
concentration in a particular species from one location exceeds 1.5 ppm.

When sufficient information to fully characterize the degree of contamination or human health risk does not
exist, a precautionary position will be advocated until the situation can be fully evaluated.

The Health Advisory on fish consumption is published annually as part of the Michigan Fishing Guide. The
advisory for the St. Marys River AoC is discussed in Chapter 6. The fishing guide is provided to each
individual who purchases a fishing license, and is available free of charge from MDNR, MDPH and local
health departments. Notices of consumption advisories are provided to the press and editors of sports
Jjournals.

4.3.11 Drinking Water Standards

The responsibility for drinking water regulations at the federal level is with the U.S. EPA. The federal Safe
Drinking Water Act (SDWA) as amended in 1986 (PL 99-339, 100 State. 642) requires U.S. EPA to publish
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"maximum contaminant level goals” (MCLGs) for contaminants which in the judgement of the Administrator
may have any adverse human health effects and which are known or anticipated to occur in public water
systems. In addition to publishing a MCLGs, which are non-enforceable health goals, the U.S. EPA must
promulgate National Primary Drinking Water Regulations (NPDWR). The NPDWR may include cither (a)
a maximum contaminant level (MCL) or (b) a treatment technique. A treatment technique may be set only
if it is not economically or technologically feasible to ascertain the level of a contaminant. An MCL must be
set as close to the MCLG as feasible.

The 1986 amendments to the SDWA require the US. EPA to promulgate NPDWRs for 83 contaminants in -
three phases, by June 19, 1989. EPA has not met this schedule. In December of 1975, EPA published
National Interim Primary Drinking Water Regulations for ten inorganic chemicals, six pesticides, and two
microbiological indicator contaminants (total coliforms and turbidity). Some of these Interim Regulations,
such as fluoride and coliform, have been finalized as NPDWRs. Other parameters such as Giardia and
viruses, are being addressed by U.S. EPA through the establishment of required treatment techniques. The
U.S. EPA is continuing to develop and promulgate NPDWRs for the remaining 83 contaminants.

National Primary Drinking Water Regulations under the SDWA are also to include monitoring requirements
which assure a drinking water supply will dependably comply with the MCLs. The SDWA also contains
public notification requirements should a public water supply (1) fail to comply with the MCL or treatment
technique; (2) fail to comply with any monitoring requirements; (3) obtain a variance or exemption; or (4)
fail to comply with any requirements of any schedule prescribed pursuant to a variance or exemption.

The federal SDWA delegates authority for the implementation of the Act to the states where the state has
legislation which equals or exceeds the requirements of the Act. Any modifications to or deviations from the
requirements must be approved by U.S. EPA.

The MDPH has had a drinking water program since 1913. The Michigan Safe Drinking Water Act, 1976 PA
399, was passed in 1976 with rules becoming effective in 1978. The Michigan SDWA authorizes the MDPH
to provide for the supervision and control of public water supplies. The State regulations adopt the federal
MCLs for organic and inorganic chemicals, microbiological contaminants, and turbidity contained in the
federal act, except for radioactivity. There is no MCL for corrosivity, however monitoring requirements exist,
and the water must be noncorrosive. The Michigan standards have been approved by the U.S. EPA as
equivalent to or more stringent than the federal MCLs. A complete list of the MCLs and monitoring
requirements for community water systems in Michigan is given in Appendix 4.5.

Drinking water standards apply after treatment either at the point of entry into the distribution system (plant
tap), or at the point of use (the customer’s tap) depending on the contaminant. The required sampling
location for each contaminant is identified in Appendix 4.5. Drinking water standards do not apply to the
raw water as taken from the waterbody (i.e. before treatment).

Michigan’s Act 399 also requires that a complete treatment system be provided for all public water supplies
using a surface water source. Act 399 defines a complete treatment system as a "treatinent system employing
disinfection, coagulation, sedimentation, and filtration units which function collectively to effect control over
water quality characteristics to produce a finished water meeting the State drinking water standards”.

4.3.12 Michigan Waste Prevention Strategy

In February 1991, MDNR completed the development of a comprehensive strategy to reduce, at the source,
waste generated by individuals, businesses and state government. The concept of waste prevention is
relatively simple: If a waste is not created in the first place, it can never cause damage later. By avoiding the
generation of waste at the source, waste prevention strategies are inherently the most protective of human
health and the environment.
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‘While it is true that progress has been made over the past several decades through expanded use of pollution
controls and waste management practices, many persistent environmental problem remain. Environmental
problems have become more difficult to predict and avoid when relying on pollution control alone. In short,
such practices can no longer be relied on as the primary strategy to protect the environment, human health
and, ultimately economic sustainability.

Michigan’s Waste Prevention Strategy provides a vision in which future discharges to the air, water and land
would be allowed only after a determination is made that there is no prudent and feasible alternative to its
creation and discharge; and even then, only after sufficient treatment has been applied to meet the best
available treatment technology requirements and other applicable standards. To realize this vision will mean
a fundamental shift in permitting programs, which requires changes in statutes and rules.

A number of actions and recommendations to speed the implementation of waste prevention by individuals,
businesses and state government are set forth in the strategy document. Recommendations include:
enhanced education and promotion efforts for waste prevention; training programs; on-site technical
assistance provisions to businesses; convening groups to discuss the feasibility of waste prevention initiatives
in compliance and enforcement orders, environmental permits, cross-media inspections, banning certain toxic
chemicals, etc.; and developing and implementing waste prevention plans for all state departments.

An implementation plan for the strategy is currently under development and will identify priority
recommendations, funding sources, responsible parties and timelines. Waste prevention initiatives,
particularly as they relate to the regulated community, will be stressed in the consideration of the conduct of
various demonstration projects and in the consideration of remedial action options to address use
impairments in the Stage II RAPs.

4.4 UNITED STATES - CANADA GREAT LAKES WATER QUALITY AGREEMENT

The Great Lakes Water Quality Agreement (GLWQA) was first signed by the governments of the United
States and Canada in 1972 as a result of concern about degraded water quality in the Great Lakes. The
Agreement confirmed both governments’ commitment to enhance and restore Great Lakes water quality.
The 1972 GLWQA provided the focus for a coordinated effort to control phosphorus inputs to the lakes,
thereby addressing the eutrophication problem. In 1978, the GLWQA was revised and expanded in
recognition of the need to understand the effects of toxic substances and control their discharge to the Great
Lakes. The concept of an ecosystem approach to Great Lakes water quality management was also
incorporated into the 1978 GLWQA. A protocol amending the GLWQA was signed by the two governments
in 1987. The protocol adds specific programs, activities and timetables to address the issues identified in the
1978 Agreement.

The Agreement adopts General and Specific Objectives for the Great Lakes system, and sets forth the basic
requirements for RAPs and Lakewide Management Plans (LMPs). Annexes of the GLWQA address specific
issues such as the control of phosphorus, discharges of polluting substances and wastes from vessels,
dredging, surveillance and monitoring, point and nonpoint sources, etc. The GLWQA objectives, and the
Annexes are described in the following sections.

4.4.1 General Objectives

The General Objectives of the GLWQA are found in Article IIl. General Objectives are broad descriptions
of desired water quality conditions consistent with the protection of beneficial uses. These conditions include
the absence of sludge deposits, floating materials, materials and heat producing color, odour, taste
impairment or toxicity, and excessive nutrients. The General Objectives are intended to provide overall water
management guidance to achieve a level of environmental quality to which both governments have agreed.



4.4.2 Specific Objectives

The specific objectives are described in Article I'V of the GLWQA and listed in Annex 1. The objectives
represent minimum levels of water quality and maximum concentrations of toxic substances in fish tissue
agreed to by both federal governments. Under the agreement, the objectives may be amended, or new
objectives added by mutual consent of both governments.

The 1987 amendments to the Agreement clarify that the Specific Objectives are consistent with the other
portions of the Agreement (e.g. to virtually eliminate the discharge of any or all persistent toxic substances).
Therefore, the Specific Objectives identified in Annex 1 for persistent toxic substances are adopted as Interim
Objectives. A persistent toxic substance is defined as any toxic substance with a half-life in water of greater
than eight weeks. A summary of the Specific Water Quality Objectives from Annex 1 is provided in

Table 4.17. The reader is referred to the GLWQA for a complete listing.

Table 4.17 Great Lakes Water Quality Agreement Specific Objectives for Ambient Water Quality.
(All concentrations are in 1g/L unless otherwise noted.)

Parameter Specific Objectives (ugl)
Inorganics®
Arsenic 50.0
Cadmium 02
Chromium 50.0
Copper 5.0
Iron .0
Lead 5
Mercury 02
Nickel 25.0
Selenium 10
Zinc 300
Fluoride 120g.0
Total Dissolved Solids (mg/L) 200
Ammonia, unionized 20.0
Total 500.0
Organics
Aldrin + Dieldrin 0.001
Chlordane 0.06
DDT + metabolites 0.003
Endrin 0.002
Heptachlor + Heptachlor Epoxide 0.001
Lindane 0.01
Methoxychlor 0.04
Mirex §
Toxaphene 0.008
Dibutyl phthalate 4.0
Di(2-ethylhexyl)phthalate 0.6
Other phthalic acid esters 0.2
Phenol 1.0
Diazinon 0.08
Guthion 0.005
Parathion 0.008
Unspecified, persistent organic compound §

All metals (except mercury) are the total of all forms present in an unfiltered sample. Total mercury shall
be measured in a filtered sample.

T Value for Lake Superior - 10 1g/L; Lake Huron - 20 (g/L; remaining Great Lakes - 25 ;g/L.

% Present (as of 197515 levels should be maintained, but 200 mg/L must not be exceeded.

§ Should be less than detection levels as determined by the best scientific methodology available.
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Specific objectives for contaminant concentrations in fish for the protection of hurnan health, and fish eating
birds are shown in Table 4.18.

Table 4.18 GLWOQA Spedific Objectives for Fish Tissue.
(Concentrations are given in ,g/g on a wet weight basis.)

Parameter Concentration in Edible Whole Fish'
Portion®
Mercury - 05
PCB - 0.1
Aldrin + Dieldrin 03 ---
DDT + metabolites - 1.0
Endrin 03 -
Heptachlor + Heptachlor epoxide 03 -
Lindane 03 -
Mirex - ¥

Notc ---" indicates that the GLWQA does not contain specific objectives.

Great Lakes Water Quality Agreement objectives for protection of human consumers of fish.
GLWOQA specific objectives for protection of birds and animals which consume fish.
Concentrations should be less than detection as determined by the best scientific methodology
available.

4.4.3 GLWQA Annexes

There are 17 annexes to the GLWQA. They are an integral part of the Agreement and set forth objectives,
principles, programs, and reporting requirements to which both federal governments have agreed. As such,
the annexes must also be considered in the development of the RAP.

Annex 1, previously described, lists the Specific Objectives and requires the compilation of three lists of
substances which are present or potentially present within the water, sediment or aquatic biota of the Great
Lakes System and believed to have acute or chronic toxic effects on aquatic, animal or human life. The first
list identifies known toxicants present in the aquatic ecosystem. The second list identifies compounds which
are present and suspected of causing toxic effects on aquatic, animal or human life. The third list is used to
identify known toxicants which may be present in the aquatic ecosystem. To date, the Parties have made
little progress toward compilation of these lists.

Annex 2 discusses the Remedial Action Plans (RAPs) and Lakewide Management Plans (LMPs), including
the designation of Areas of Concern (AoCs), and the contents and reporting requirements for RAPs and
LMPs. While most of the jurisdictions have actively worked toward development of RAPs for the AoCs, the
Parties have made little progress in development of LMPs for the Great Lakes.

Annex 3 includes programs for the control of point and non-point sources of phosphorus into the Great
Lakes System. For example, in 1976, the estimated total phosphorus load to Lake Erie was 20,000 metric
tons per year. The estimated load that will be discharged when all municipal waste treatment facilities over
1 MGD achieve compliance with the 1 mg/L effluent concentration (as required by Article VI of the
GLWQA) will be 13,000 metric tons per year to Lake Erie. The phosphorus target load (point and non-
point sources combined) for Lake Erie is 11,000 metric tons/year to meet ecosystem objectives.
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Annexes 4, 5, 6, 8, and 9 address the discharge of oil and hazardous polluting substances and wastes from
vessels and onshore and offshore facilities. These annexes set forth criteria to be adopted by both countries
for (1) the prevention of discharges of oil and hazardous polluting substances; (2) the prohibition of
discharge of garbage; (3) the prohibition of discharge of wastewater (including ballast water) in harmful
amounts or concentrations; and (4) the requirement for vessels to contain, incinerate, or treat sewage to an
adequate degree.

Efforts to prevent introductions of zebra mussels by way of ballast water were undertaken by the U.S. and
Canadian Coast Guards, acting under the GLWQA. The Canadian Coast Guard in consultation with the
USS. Coast Guard, St. Lawrence Seaway Authority, Shipping Association, Fisheries and Oceans Canada,
Environment Canada and the Great Lakes Fisheries Commission, established voluntary guidelines that
became effective May 1, 1989. These guidelines specify that ships entering the Seaway should exchange their
ballast off the continental shelf at depths greater than 2000 meters. In the event that this is not possible,
baliast water may be exchanged in the Laurentian Channel in the Gulf of St. Lawrence,

The Canadian Coast Guard and U.S. Coast Guard are responsible for the review of services, systems,
programs, recommendations, standards and regulations relating to shipping activities for the purpose of
maintaining or improving Great Lakes water quality. Annex 9 provides for the continued maintenance of the
joint contingency plan (CANUSLAK) developed under Annex One of the Canada - United States Joint
Marine Contingency Plan. The purpose of the plan is to provide for a coordinated and integrated response
to pollution incidents in the Great Lakes System.

Annex 7 establishes a subcommittee under the LJIC Water Quality Board to review dredging practices and to
develop guidelines and criteria for dredging activities in the boundary waters of the Great Lakes Systems.
The subcommittee is also responsible for development of specific criteria to classify contaminated sediments
of designated areas of intensive and continuing dredging activities in the Great Lakes System.

Annex 10 directs the Parties to establish and maintain two lists of substances known to have, or potentially
have, toxic effects on aquatic or animal life of which there is a risk of being discharged into the Great Lakes
System. These lists are included as Appendices 1 and 2 of the Annex. The two governments are directed to
develop and implement programs to minimize or eliminate the risk of release of these substances into the
Great Lakes System.

Surveillance and monitoring activities are outlined in Annex 11. In general, the purpose of these activities is:
(1) to ensure that jurisdictional control requirements are being met, (2) to gather data to measure the
progress toward achieving the General and Specific Objectives, (3) to evaluate water quality trends, and (4)
to identify emerging water quality problems. This annex supports the development of RAPs and LMPs
pursuant to Annex 2.

Annex 12 defines persistent toxic substances and sets forth regulatory strategies and programs to be adopted
by both countries for controlling or preventing the input of such substances into the Great Lakes Systems.
Monitoring and research programs, including the establishment of an early warning system to anticipate
future toxic substances problems and the establishment of action levels to protect human health, are
addressed in this annex The general principles to be followed in the development and adoption of
regulatory strategies and programs under this Annex include the virtual elimination of the input of persistent
toxic substances, and the reduction in generation of contaminants.

Annex 13 further delineates programs and measures for the abatement and reduction of nonpoint sources of
pollution from land-use activities. These measures include efforts necessary to further reduce nonpoint
source inputs of phosphorus, sediments, toxic substances and microbiological contaminants contained in
drainage from urban and rural land, including waste disposal sites, in the Great Lakes Systems. The annex
refers to RAPs and LMPs as information sources to identify nonpoint source concerns, and to assist in the
development and implementation of watershed management plans. The annex also calls for the identification
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and preservation of wetland areas and the determination of nonpoint source pollutant loadings to the Great
Lakes System.

Annex 14 is an agreement between the two countries to study the issue of contaminated sediments,
determine the impact of contaminated sediment on the Great Lakes Basin Ecosystem, and develop a
standard approach and agreed procedures for the management of contaminated sediment. The annex
requires the governments of both countries to evaluate existing technologies for the management of
contaminated sediment and to implement demonstration projects at selected AoCs. Information obtained
through this research should be used to guide the development of RAPs and LMPs.

Atmospheric deposition of toxic substances to the Great Lakes Ecosystem is addressed in Annex 15. The
annex requires that the Parties conduct research to determine pathways, fate and effects of airborne toxic
substances in the Great Lakes Systems. An Integrated Atmospheric Deposition Network is to be established
to (1) identify and track airborne toxic substances; (2) determine atmospheric loadings of toxic substances to
the Great Lakes System; and (3) define temporal and spacial trends in the atmospheric deposition of toxic
substances. Pollution control measures will be developed and implemented for sources found to have
significant adverse impacts on the Great Lakes System.

Annex 16 directs the governments of both countries to identify and assess the impact of contaminated
groundwater on the Great Lakes System. This information should be used in the development of RAPs and
LMPs. The governments agree to control the sources and the contaminated groundwater itself.

Annex 17 describes research necessary to achieve the goals of the GLWQA. This includes research of the
sources and fate of toxic substances in the Great Lakes System, and their ecotoxicity. Also addressed are
research needs on the effects of varying the lake levels, and the impact of water quality and the introduction
of non-native species on fish and wildlife populations and habitats. The need for the development of control
technologies for point source discharges, for action levels for contamination which incorporate multimedia
exposure, and for epidemiological studies to determine the long-term, low-level effects of toxic substances on
human health are also discussed in this annex.

45 ONTARIO-MICHIGAN EMERGENCY NOTIFICATION PROTOCOL

The Province of Ontario and the State of Michigan have agreed to notify each other and provide appropriate
information in the event of an accidental discharge to the water or air in areas that may have transborder
impacts. Detailed emergency notification procedures outlining contact responsibilities and orders have been
established for spills originating in both Ontario and Michigan. Notification flow diagrams are provided in
Figures 4.1 and 4.2, respectively.

In the event of a spill in the transborder area of Ontario the spiller will contact the local government in
Ontario and the OMOE-Spills Action Centre. The local government contacts their Michigan counterpart
while the OMOE Spills Action Centre will contact the Michigan State Police (MSP) Operations Section.
The local governments in Michigan will contact the Fire Department, Police Department, water treatment
plants and other local agencies. The MSP Operations Section will contact MSP/Emergency Management
Division, MSP/Fire Marshall Division, Michigan Department of Public Health, local Ontario and Michigan
Medical Officers of Health, MDNR /Pollution Emergency Alert System and the local county sheriff
departments.

In the event of a spill in the transborder area of Michigan the spiller will contact the local government who
will contact the MSP/Operation Section and their Ontario counterpart. The MSP Operations Section will
contact the MSP/Emergency Management Division, MSP/Fire Marshall Division, Michigan Department of
Public Health, local Ontario and Michigan Medical Officers of Health, MDNR/Pollution Emergency Alert
System and OMOE Spills Action Centre.
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Figure 4.1

St. Marys River Remedial Action Plan

Notification flow diagram for spills originating in Ontario
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5 ENVIRONMENTAL SETTING







5.1 LOCATION, EXTENT AND HYDROLOGY
5.1.1 Location and Extent

The St. Marys River is the outlet from Lake Superior and leaves the lake from Whitefish Bay flowing in a
generally southeasterly direction through several channels to Lake Huron, a distance of from 100 to 120 km,
depending upon the route taken (Figure 5.1). The river drops approximately 6.7 m, with most of this drop
(6.1 m) occurring at the St. Marys Rapids. There are several islands in the St. Marys River the largest of
which Sugar, St. Joseph, Neebish and Drummond, are inhabited year-round.

The Area of Concern (AoC) for the St. Marys River being addressed by the Remedial Action Plan (RAP)
extends from Whitefish Bay at an imaginary line drawn between Point Iroquois (Michigan) and Gros Cap
(Ontario) to lines from Quebec Bay (Ontario) and Humbug Point (Ontario) on the St. Joseph Channel, and
Point Aux Frenes (Michigan) and Hay Point (Ontario) on the West Neebish Channel (Figure 5.1).

5.1.2 Drainage Basin

The St. Marys River has a very large drainage basin because it drains all of Lake Superior and its watershed.
Drainage from the Great Lakes is from Lake Superior through Lakes Huron, Erie and Ontario before finally
discharging into the St. Lawrence River (Table 5.1).

The St. Marys River immediate watershed is comprised of a number of small to medium-sized watersheds
that drain directly into the St. Marys River (Figure 5.2). Collectively, these watersheds include some

2,600 km? of land and 230 km? of water. On the Michigan side, these include the Waiska River, several
small streams in the vicinity of Sault Ste. Marie and north of the Charlotte River, the Chariotte River, Litte
Munuscong River, Munuscong River and the Gogomain River. On the Ontario side, the watersheds include
the Big and Litde Carp Rivers, Bennett Creek, East and West Davignon Creeks, Root River, Garden River,
Echo River and Bar River.

Table 5.1 Summary of physical characteristics of the Great Lakes connecting channels (Duffy et al.,
1987, Botts and Krushelnicki, 1987).
. Net Average Watershed area (x 10°km?

Connecting Channel Length Elevation Flow
St. Marys River 112 6.7 2,100 1277 82.1 209.8
St. Clair River 43 15 5,300 379.8 199.5 5793
Detroit River 51 1.0 5,400 3975 200.7 598.2
Niagara River 59 93 5,700 - 4578 2252 683.0
St. Lawrence River 808 74.0 6,700 5218 2442 766.0
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Figure 5.1

St. Marys River Remedial Action Plan
Location map of the St. Marys River Area of Concern
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Figure 5.2 : PR
St. Marys River Remedial Action Plan ;
Watershed map for the St. Marys River
(prepared from NTS 1250,000 Map Sheets 41 and 41K) P !
: o 8 4
[ =" ; .~ —enr’
=y &y :‘. Y N
! Eo
! 9 ! 7 s o
q - lslometee
Lake ks
T
! . -.. ‘.‘ “
[ AR Ontario
VL
Neoobish
Y Cramel

watershed boundary

us.
10 Waiska River

Canada

1 Big Carp River
2 Littie Carp River
3 Bennett Creek

4 West Davignon Cr.

S East Dawvignon Cr.

6 Root River

7 Garden River
8 Echo River

9 Bar River

11 Charlotte River

12 Little Munuscong River
13 Munuscong River

14 Gogomain River

93

"

"

(PPN
. [}

.
Seemen?

Q.l



Table 5.2 shows the estimated annual discharge and flow rate for the Michigan tributaries discharging to the

St. Marys River. In Ontario, the Root River is the only tributary that is regularly monitored. Its mean
instantaneous discharge from 1971 through 1988 is 2.00 m%/s. Additional tributary flow information is collected
by the Department of Fisheries and Oceans Sea Lamprey Control programs during the chemical treatment of
streams. Average flow rates, measured at the mouth of each stream during May and/or June from 1959 through
1990, for 17 Ontario streams are shown in Table 5.3.

Lake Superior exerts the most influence on the water budget of the St. Marys River. The flow information in
Tables 5.2 and 5.3, when compared with the average flow rate for the St. Marys River in Table 5.1, shows that

the cumulative flow from tributaries on both sides of the river contributes approximately 1% to the total flow of
the St. Marys River.

5.1.3 Hydrology
5.1.3.1 Physical Setting

There are three reaches within the St. Marys River described as follows:

1. The upper river between Whitefish Bay and the St. Marys Rapids:
2.5 km long, decreasing in width rapidly, and characterized by sandy
gravel, rubble or rocky shoals with emergent wetlands in protected areas.

2. The St. Marys Rapids: 1.2 km long and 1.6 km wide with a drop of
6.1 m. The river bed is comprised of boulders larger than 1.0 m in

/ . diameter and exposed bedrock with localized patches of sand and gravel.

3. The lower river from the St. Marys Rapids to the narrows at De Tour:
includes four large islands of which Sugar, Neebish and Drummond
belong to Michigan, and St. Joseph to Ontario. There are also more than

!
(.
\(,\ / “ 100 smaller islands <4 km? in area. Sugar Island splits the river into
) N

%

2 Lake George on the east and Lake Nicolet on the west (Figure 5.1).

Approximatelyﬂji’% of the river’s flow courses through Lake Nicolet,
< while the remaining 26 % flows through Lake George (Duffy ef al.,
1987). Both lakes empty into two channels formed by St. Joseph and
Neebish Islands and the Michigan mainland. Waters from Lake George
also flow into a third channel formed by the Ontario shoreline and
St. Joseph Island (Figure 5.1). Below Neebish Island, the first two
channels discharge into Munuscong Bay, where the river widens and
flows southeasterly before discharging into Lake Huron between
Drummond Island and Michigan. The third channel flows easterly and
widens into the North Channel portion of Lake Huron. The lower river is
bordered on the west by extensive areas of emergent wetlands which
merge into forested or palustrine wetlands. The lower river’s east border
has higher relief and palustrine wetlands are generally restricted to
tributary mouths. The eastern shore is comprised of unconsolidated or
rocky shores in exposed reaches, with emergent wetlands occupying the
more protected areas (Duffy er al., 1987).
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Table 5.2 Average annual flow rates and drainage area for Michigan tributaries discharging to the
Marys River (MDNR, Data Files).

Stream Drainage Area (km?) Annual Average Discharge {m?/s)

Waiska River 396.3 4.5
Ashmum Creek 10.9 0.12
Charlotte River 132.1 1.5
Little Munuscong River 111.4 1.3
Munuscong River NA NA
Gogomain River 95.8 1.1
Mission Creek 7.8 0.09
Frechette Creek 6.0 0.07
Ermatinger Creek 14.5 0.17
Hursley Creek 5.7 0.06
Sailors Creek 6.7 0.08
Total 8.99

NA - Data not available

Table 5.3 Average flow rates during May and or June, 1959 to 1990, for Ontario tributaries discharging
to the St. Marys River (DFO/USFWS, Sea Lamprey Control Office, Data Files).

Number of Flow (m®/s)
Stream Treatments
‘ (Number of Samples) Range Average
East Davignon™ 3 0.45 - 0.17 0.32
West Davignon™ 9 0.19 - 0.71 0.38
Little Carp” 7 0.17 - 0.99 0.44
Big Carp” 8 0.23 - 2.04 0.63
Root' 8 1.02-5.21 2.23
Garden? 9 4.25-17.89 8.86
Echo' 11 0.57 - 3.31 1.59
Bar' 1 0.20
Sucker? 9 0.30 - 0.45 0.19
Two Treet 5 0.08 - 0.85 0.45
Richardson? 5 0.11 -0.46 0.31
Watson? 7 0.06 - 0.25 0.12
Gordon?* 7 0.01 - 0.20 0.10
Brown? 8 0.03 - 0.40 0.17
Koshkawong? 7 0.20-1.22 0.58
H-65 Unnamed* 2 0.03 - 0.06 0.05
H-68 Unnamed? 3 0.06 - 0.11 0.08
Total 17 streams 0.01-17.89 16.70

Upstream of the Compensating Gates
*Downstream of the Compensating Gates, excluding island streams
*Located on St. Joseph Island
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5.1.3.2 History of Engineering Structures Influencing Hydrology of the St. Marys River

Over the years, the St. Marys Rapids and river have been extensively modified in order to improve navigation
between Lake Superior and Lake Huron. The construction of locks, navigation channels and dredging have
increased shipping activity. Subsequently hydropower, railway and highway traffic have also increased. The
effect of these activities has heightened concerns regarding possible impacts on aquatic biota and their
environment (Duffy et al., 1987, Grimm 1989).

A chronology of engineering events at the St. Marys Rapids is summarized in Table 5.4. There are
navigation locks on both sides of the river, two canals and four locks on the Michigan side and one canal and
lock on the Ontario side (Figure 5.3). Because of a wall collapse, the Ontario lock has been closed since
1988. Three hydroelectric generating facilities, two in Michigan and one in Ontario, are located at the
Rapids (Figure 5.3). Compensating works, a series of 16 gates, were constructed at the head of the rapids
(Figure 5.3) in 1921 in order to control the flow over the rapids and divert water to the power and navigation
canals. Monthly discharge rates through the compensating gates are currently set by the LIC (Appendix 5.1).

Table 5.4 Chronology of engineering changes associated with the St. Marys Rapids, 1797 to 1986
(Duffy et al., 1987, Kauss 1991).

Year Event

1797 | Navigation lock 11.5 m long constructed on Canadian Side.

1822 | Raceway and sawmill built on American side by U.S. Army.

1839 ] Navigation canal started on American side, construction later aborted.

1855 | Navigation lock completed on American side; construction begun in 1853.

1859 | Dredging of lower Lake George Channel completed.

1881 | Weitzel Lock on American side completed.

1888 | Intermational railway bridge completed.

1894 | Dredging of Lake Nicolet Channel completed.

1896 | Canadian government canal and lock completed. Old state locks on American side replaced by

_ Poe Lock.

1901 | Construction of compensating works begun.

1902 | Sault Edison Hydroelectric Canal and power plant comgleted; canal diverted enough water to
operate 4] turbines, each using approximately 10.6 m”/s (total capacity: 435 m>/s).

1908 | Ship canal through West Neebish Rapids (rock cut) completed.

1914 | Davis Lock on American side completed.

1915 | Additional 37<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>